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Synopsis
1                    Synopsis.....
The effort is integrated in the thesis with the ti t le “STUDIES ON
HETEROCYCLIC COMPOUNDS’’ has been described as under.
PART [A] : STUDIES ON FURAN DERIVATIVES
PART [B] : STUDIES ON TETRAHYDROPYRIMIDINES
PART [A] : STUDIES ON FURAN DERIVATIVES
Heterocyclic composite bearing furan ring systems are demonstrate various
biological and pharmacological activities. Our works are paying attention on introduction
of chemical multiplicity in the molecular frame work in order to synthesizing active
molecules of widely different composition. Literature assessment reveals that oxygen
containing heterocyclic compounds like furan derivatives have acknowledged considerable
attention in remedial science due to their biological and pharmacological activities such
as antidiabetic, antitubercular, antimicrobial, hypnotics, antiinflammatory etc.
Considering the increasing importance of furan nucleus, we have undertaken the
synthesis of some new chlacones, pyrazolines, isoxazoles, indazoles, thiazolidinones,
pyrimidinones etc bearing furan nucleus, which have been described as under.
PART- I: STUDIES ON CHALCONES
Chalcones are phenylstyryl ketone containing reactive ethylinic group (-CO-
CH=CH-). Chalcone derivatives signify various biological activities such as analgesic,
anathematic, antiinflammatory, antitubercular, antifungal, antimicrobial etc. Over and
above chalcones are good synthons for various organic molecules. This valid observation
led us to synthesize some novel chalcone derivatives, which have been described as
under.
SECTION-I: Synthesis and biological screening of 3-[5-(4-nitrophenyl)-2-furyl]-
1-arylprop-2-en-1-ones.
O
N
+
O
-
O
O
R
R=Aryl Type-I
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The chalcone derivatives of Type-(I) have prepared by the condensation of 5-(4-
nitrophenyl)-2-furaldehyde with different aryl ketones in presence of 40% NaOH.
PART-II: STUDIES ON PYRAZOLINES
Substituted pyrazoline have drawn considerable attention of the chemist due
to  their good pharmacological activities like antibacterial, anticonvulsant, analgesic
etc. With a view to this different types of pharmaceutical applications, the pyrazolines
have been prepared which have been described as under.
SECTION-I: Synthesis  and biological  screening of 1-acetyl-3-aryl-5-[5-
(4-nitrophenyl)-2-furyl]-4, 5-dihydro-1H-pyrazoles.
O
N
+
O
-
O
N N
R
O
CH3
R=Aryl Type-II
The pyrazoline derivatives of Type-(II) have been prepared by the condensation
of chalcones of Type-(I) with hydrazine hydrate in glacial acetic acid.
PART-III: STUDIES ON  ISOXAZOLES
Isoxazole derivatives correspond to one of the unpretentious compounds
possessing wide variety of therapeutic activities, such as antidepressant, antidiabetic,
anti-inflammatory, analgesic etc. To approach this goal, synthesis of some new isoxazoles
have been undertaken as under.
SECTION-I: Synthesis and biological screening of 3-aryl-5-[5-(4-nitrophenyl)-
2-furyl]-2,3-dihydroisoxazoles.
O
N
+
O
-
O
O N
H
R
R=Aryl Type-III
3                    Synopsis.....
Isoxazole derivatives of Type-(III) have been synthesized by the reaction of
chalcones of Type-(I) with hydroxylamine hydrochloride in the presence of sodium acetate
in acetic acid.
PART-IV: STUDIES ON PYRIMIDINES
Pyrimidine nucleus possess notable pharmaceutical importance and genetic
activities, some of their derivatives occur as usual product, like nucleic acids and
vitamin-B.
The present popularity of these pyrimidine derivatives are mainly due to their
close structural relationship to the clinically important calcium channel blockers. This
valid clarification led to synthesize some new pyrimidine in search of agents having more
medicinally behavior which have been described as under.
SECTION-I: Synthesis and biological screening of 4-[5-(4-nitrophenyl)-2-furyl]-
6-arylpyrimidine-2(1H)-thiones.
O
N
+
O
-
O
N
NH
S
R
R=Aryl Type-IV
Pyrimidine thione derivatives of Type-(IV) have been prepared by the
condensation of chalcones of Type-(I) with thiourea in presence of acidic catalyst like
HCl.
PART-V: STUDIES ON INDAZOLES
Indazole derivatives have strained significant concentration due to their good
pharmacological activities like cardiovascular, antibacterial, hypnotics etc. In order to
developed the pharmacologically important compounds, it was considered of interest to
synthesize some innovative indazoles which have been described as under.
SECTION-I: Synthesis  and biological  screening of  ethyl  4-aryl-6-[5-(4-
nitrophenyl)-2-furyl]-2-oxocyclohex-3-ene-1-carboxylates.
4                    Synopsis.....
O
N
+
O
-
O
R
O
H5C2OOC
R=Aryl Type-V
Cyclohexenone derivatives of Type-(V) have been prepared by cyclocondensation
of  chalcones of Type-(I) with ethylacetoacetate in the presence of basic catalyst K2CO3.
SECTION-II: Synthesis and biological screening 6-aryl-4-[5-(4-nitrophenyl)-2-
furyl]-2,3a,4,5-tetrahydro-3H-indazol-3-ones.
O
N
+
O
-
O
N
H
N
R
O
R=Aryl Type-VI
Indazole derivatives of Type-(VI) have been prepared by cyclization of
cyclohexenones of Type-(V) with hydrazine hydrate.
PART-VI: STUDIES ON ARYLAMINOMETHYL DERIVATIVES
Compound containing aminomethyl demonstrates wide range of biological activities
such as CNS depressant, antitubercular, sedatives, anticonvulsant and antihypertensive.
With a view to supplement these valid observations, the synthesis of some new
arylaminomethylderivatives have been undertaken which have been described as under.
SECTION-I: Synthesis and biological screening of N-{[5-(4-nitrophenyl)-2-furyl]
methylene}aryl amines.
O
N
+
O
-
O
N R
R=Aryl Type-VII
5                    Synopsis.....
The azomethines of Type-(VII) have been prepared by the condensation of
5-(4-nitrophenyl)-2-furaldehyde with different aromatic amines.
SECTION-II: Synthesis and biological screening of N-{[5-(4-nitrophenyl)-2-furyl]
methyl}arylamines.
O
N
+
O
-
O
NH R
R=Aryl Type-VIII
The arylaminomethyl derivetives of Type-(VIII) have been synthesized by the
reduction of azomethines of Type-(VII) by anhydrous NaBH4.
PART-VII: STUDIES ON THIAZOLIDINONES
Compound containing thiazolidinone nucleus shows wide range of biological
activities such as antitubercular, hypnotics, anticonvulsant and anticancer. With a view
to prepare potential bioactive agents the synthesis of some new thiazolidinones have
been undertaken which have been described as under.
SECTION-I: Synthesis and biological screening of 2-[5-(4-nitrophenyl)-2-furyl]-
3-aryll-1,3-thiazolidin-5-ones.
O
N
+
O
-
O
N
S
O
R
R=Aryl Type-IX
The thiazolidinones of Type-(IX) have been prepared by condensation of
N-{[5-(4-nitrophenyl)-2-fural]methylene}aryl amines of Type-(VII) with thioglycolic
acid.
PART [B] : STUDIES ON TETRAHYDROPYRIMIDINES
The tetrahydropyrimidines have recently emerged as important target molecules
due to their therapeutic and pharmacological properties such as antimiotic,
anticarcinogenic, antihypertensive and noteworthy, as calcium channel modulators.
Additionally, their particular structure has been found in natural marine alkaloid which is
6                    Synopsis.....
the first low molecular weight natural products reported in the literature to inhibit the
binding of HIV gp-120 to CD4 cells. Promoted by the chemotherapeutic importance of
pyrimidine derivatives, it was contemplated to synthesize a series of some new pyrimidine
derivatives.
PART-VIII: STUDIES ON TETRAHYDROPYRIMIDINE DERIVATIVES
Tetrahydropyrimidine and its synthetic analogues have been found to exhibit a
broad spectrum of biologically active compound as antimicrobial agents, diuretics,
antineoplastic, has attracted a special interest. In view of these facts, we have undertaken
the synthesis of compound as shown as under.
SECTION-I: Synthesis and biological screening of N-(4-chlorophenyl)-3-formyl-
6-methyl-2-oxo-4-aryl-1,2,3,4-tetrahydropyrimidine-5-carboxamides.
N
N
H
NH
O
Cl
CH3
R
O
O
R=Aryl Type-X
Tetrahydropyrimidines of Type-(X) have been prepared by the formylation of
different dihydropyrimidinones with DMF and POCl3.
SECTION- II: Synthesis and biological screening of N-(4-chlorophenyl)-3-formyl-
6-methyl-2-thioxo-4-aryl-1,2,3,4-tetrahydro pyrimidine-5-carboxamides.
R
N
N
H
NH
O
Cl
O
CH3 S
R=Aryl Type-XI
Tetrahydropyrimidinethiones of Type-(XI) have been prepared by the formylation
of different dihydropyrimidinthiones with DMF and POCl3.
SECTION-III: Synthesis and biological screening of 3-acetyl-N-(4-chlorophenyl)-
6-methyl-2-thioxo-4-aryl-1,2,3,4-tetrahydropyrimidine-5-carboxamides.
7                    Synopsis.....
N
N
H
NH
O
Cl
CH3
R
S
O
CH3
R=Aryl Type-XII
Tetrahydropyrimidinethiones of Type-(XII) have been prepared by the acetylation
of different dihydropyrimidinthiones.
PART-IX: STUDIES ON THIAZOLO[3,2-a]PYRIMIDINES
Fused pyrimidines have become of considerable interest. Many of these
compounds have proved to be active anticancer, antipyretic and anti-inflammatory agents
and also exhibited modest activity against gram-positive bacterial strains. In continuation
of our interest in the chemistry of fused pyrimidines, we would like to report some
compounds which are shown as under.
SECTION-I: Synthesis and biological screening of 2-(4-arlidene)-N-(4-
chlorophenyl)-3,5,6,7-tetrahydro-7-methyl-3-oxo-5-phenyl-2H -thizolo
[3,2-a]pyrimidine-6-carboxamides.
N
N
NH
O
Cl
CH3 S
O
R
R=Aryl Type-XIII
Fused thiazolo pyrimidines have been prepared by the condensation of DHPMs,
chloro acetic acid and different aryl aldehydes in presence of glacial acetic acid and
acetic an-hydride.
The constitution of the synthesized compounds have been characterized using
elemental analysis, Infra red and 1H NMR spectroscopy and further supported by mass
spectroscopy. Purity of all the compounds have been checked by thin layer
chromatography.
Studies on Heterocyclic
Compounds
Studies on Furan Derivatives
Part-[A]
8Studies on heterocyclic.....
         Introduction.....
GENERAL INTRODUCTION
Research in the field of pharmaceutical has its most imperative chore in the
development of new and improved drug and their victorious preface into quantifiable
practice. Central to these efforts, accordingly stand the search for pharmaceutical
substances and preparation which are new and original. In addition to these objectives,
we may search for newer drug like heterocycles which shows some clear advantages
over a drug already marketed. Such compensation may be qualitative or quantitative
upgrading in activities, the absence of uninvited side effects, lower toxicity and enhanced
stability or decreased in cost.
The variety of heterocyclic compounds is enormous, their chemistry is multifarious
and synthesizing them requires great proficiency. Oxygen and nitrogen containing
heterocycles are most abundant in natural history owing to their wide distribution in
nucleic acid instance and contribution in almost every physiological process of plant and
animals.
Heterocyclic systems are encountered in several groups of organic compounds
possessing enormous applicability in trade as well as in human life in various ways i.e.
most of the natural product like sugars and their derivatives, including vitamin C exist
largely in the form of furanosied and pyranosied ring containing one oxygen atom. Natural
product containing heterocycles such as alkaloids and glycosides have been used since
old age, as medicinal agents. Adlumine alkaloid isolated from Adlumina fungosa from
entire plant of some fumariaceae species and corydalis scouleri and non-peptide ergot
alkaloid obtained from cultures of fungi parasitic on elymus mollis, codenine isolated
from opium (0.7 to 2.5 %), it is also prepared by methylation of morphine and strychnine,
one of the first alkaloids isolated in pure form from seeds of strychnos nuxvomica,
loganiaceae and beans of S.ignatti these all are the examples of naturally occurring
heterocyclic compounds.
Some antibiotics including amylpenicillin isolated from mold aspergillus flavus
or by penicillium chrysogenum, amidinomycin isolated from streptomyces
flavochromogenes found in Japanese soil and albofungin etc. also are the examples of
naturally occurring heterocyclic compounds. Majority of the large number of drugs being
introduced in pharmacopeias in present years are heterocyclic compounds.
9Studies on heterocyclic.....
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The herbicides atrazine, simazine and imidacloprid are well known examples of
heterocyclic agrochemicals. Plant pigments such as indigo, heamoglobine, anthocyanine
and chlorophyll has contributed much colour chemistry and many other heterocyclic
colouring agents are in use since prehistoric times. The heterocyclic tetraselena fulvalene
was the first ionic molecular crystal to shows superconductivity.
Heterocyclic compounds are prepared by the following methods,
1. Isolation from natural sources, i.e. alkaloids, aminoacids, dyes etc.
2. Degradation of natural products i.e. furfural, acridine, indol, pyridine,
quinoline,    thiophene etc.
3. Synthesis: Synthetic methods for preparing heterocyclic compounds may
be divided into ring closer reaction, addition reaction and replacement
reaction. Cyclization is usually accomplished by elimination of some small
molecules such as water and ammonia from chain suitable length.
Heterocyclic compounds have a great applicability as drugs because,
a. They possess specific chemical reactivity.
b. They resemble essential metabolism and can provide false synthons in
biosynthetic process.
The current interest in the creation of large, searchable libraries of heterocyclic
compounds has captured an imagination of organic chemists and the drug discovery
community. Efforts in numerous laboratories focused on the introduction of chemical
diversity have been recently reviewed and pharmacologically interesting compounds have
been identified for libraries of widely different composition.
It is important at the outset that drug discovery is not an unambiguous term in the
pharmaceutical R and  D world. For example, it can be defined using either programmatic
or organizational approaches, with several options on each category. hence, it is important
first to understand this variability and to adopt a specific defination for purpose of this
discussion.
The contribution of organic chemistry to be development of scientific medicine in
the 19th century mainly from acyclic and carbocyclic compounds, although the pyrazoline
10Studies on heterocyclic.....
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antipyrin was introduced as an antipyretic and analgesic in 1984 and the first barbiturate
barbitone (veranol) in 1903. Pyridium was introduced as antiseptic in 1926, and although
it is relatively ineffective it has continued to be used since it has some analgesic action.
Taking in to consideration the applicability of heterocyclic compounds, the
placement of variety of substituted in these nuclei has been designed in order to evaluate
the synthesized products for their better pharmaceutical profile.
AIMS AND OBJECTIVES
In the pharmaceutical field, there have always been and will continue to be
a need for new and novel chemical inhibitors of biological function. Our efforts are focused
on the introduction of chemical diversity in the molecular frame work in order to
synthesizing pharmacologically interesting compounds of widely different composition.
During the course of our research work, looking to the application of heterocyclic
compounds, several entities have been designed, generated and characterized using
spectral studies. The details are as under.
(a) To generate several derivatives like pyrazolines, isoxazoles, pyrimidines,
aminomethyl derivatives, thiazolidinones bearing furan nucleus and some
pyrimidine derivatives.
(b) To generate several derivatives like tetrahydropyrimidines.
(c) To check purity of all the compounds using thin layer chromatography.
(d) To characterize these products for structure elucidation using spectroscopic
techniques like IR, PMR and Mass spectral studies.
(e) To evaluate new products for better drug potential against different strains of
bacteria, fungi.
In view of these facts, the research work presented in the thesis are described in
following parts.
PART [A] : STUDIES ON FURAN DERIVATIVES
PART [B] : STUDIES ON TETRAHYDROPYRIMIDINES
Studies on Furan Derivatives
Part-[A]
Studies on heterocyclic..... 11
                   furans.....
INTRODUCTION
The furan nucleus forms an important sub units in many interesting organic
molecules and the physical and chemical properties of furans have consequently received
considerable attention in the literature.1-5  Five-membered oxygen-containing heterocyclic
rings are ubiquitous structural sub units that are observed in diverse classes of biologically
active natural products6 either as a fully unsaturated structure or in a reduced or partly
reduced form. Typical furan radicals are 2-furyl (1), 2-furfuryl (2), 2-furoyl (3) and 2-
furfurylidene (4).
O O CH2 O CO O CH
1 2 3 4
Reactivity of the furan nucleus is directly related to the electron density at particular
ring atoms. Canonical forms (5) to (8) represent the overall electron distribution. Centers
of high electron density at the á-positions of the ring are readily supported by the behavior
of furans in electrophilic substitution reactions. Such reactions proceed with great facility
at á-position.
O
..
.. O
+
..
.._
O
+
..
.._
O
..
..
.._ +
5 6 7 8
Furans which occur in nature in a reduced or otherwise modified form include
pentose sugars such as ribose and deoxyribose, which are components of nucleic acids
and several types of unsaturated 3-lactone such as ascorbic acid  (9).
O O
OHOH
HOH2C
CH3
H
H
9
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Furfural or 2-furaldehyde, the best furan compound, was discovered accidentally
in 1832. The furosamide (10) shows antihypertensive activity and nifuriquine (11) shows
antibacterial activity which possess substituted furan ring.
N
O
O
NO
S
O
O
NH2
Cl
COOH
NH O
10 11
SYNTHETIC ASPECT
Various methods for the preparation of furan derivatives have been cited in
literature.7-11
1. H. Imagawa et al.12  have been prepared 2-methylfurans (12) by an effective
cyclization of 1-alkyn-5-ones in the presence of mercuric triflate as the catalyst
under very mild reaction condition, with high catalytic turn over up to 100 times.
Benzene, toluene, or dichloromethane was the solvent of choice.
Ph
CH
O
1 mol % Hg(OTf)2
Benzene, rt, 4 hr OCH3 Ph
12
2. Adam Sniady et al.13 have synthesized 2,3,5-trisubstituted furans (13) from 1,2,4-
trisubstituted but-3-yn-1-ones in the presence of a catalytic amount of zinc chloride
(10 mol %) in dichloromethane at room temperature (22 °C).
R
R''
O
R'
ZnCl2
OR'' R
R'
R = R'' = Alkyl, ArylR' = Alkyl
CH2Cl2
13
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3. Michael H. Suhre and co-workers14 have synthesized highly substituted furans
(14) from propargyl vinyl ether by using triphenylphosphine gold complexes as
catalyst.
O
R
3
R
1
R
2
O (PPh3)AuCl/AgBF4
CH2Cl2, rt
OR
1
R
2
O R
3
CH3
14
4. Monica Carril et al.15 have prepared 2-alkyl- or 2-aryl-substituted benzo
[b]furans (15) by using copper-TMEDA complex and water as a solvent.
Br
R
1
O
R
2 CuI, TMEDA
O
R
2
R1 = Alkyl, Aryl
H2O
15
5. Giacomo Minetto et al.16 have been synthesized trisubstituted furans (16) from
â-ketoester and  aldehyde by using Paal-Knorr procedure carried out under
microwave irradiation.
R
1 COOMe
O
i) Et2Zn, CH2I2, R2-CHO
ii) PCC
H
+
 ,  MW
OR
1
R
2
COOMe
16
6. Lubin Xu et al.17 have synthesized 2,3,4-trisubstituted furan derivatives (17)
from 1,3-dicarbonyl compounds and bromoallenes by using K2CO3 media.
R
1
R
2
O O R
3
R
4
Br
+
K2CO3
O
R
3
R3 = Aryl   R4 = HR
1 = R2 = CH3 17
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THERAPEUTIC IMPORTANCE
Furan derivatives have been found to possess large number of biological activities
as under:
1. Antimalarial.18
2. Antagonists.19
3. Antidepressant.20
4. Anti-HIV.21
5. Antitumor.22
6. Antimicrobial.23
7. Antiallergic.24
8. Antiviral.25
9. Antifungal.26
10. Antiinflammatory.27
Jochen Zimmermann et al.28 have synthesised 2,5-diphenylfuran derivatives and
reported as á -estrogen receptor. Preparation of some 3,4-diacyloxyfurans as prodrugs
for antioxidants have been undertaken by S. Tsutomu et al.29 Y. Cheng et al.30 have
described furan derivatives, which are useful as inhibitors of cox-2. Rocio Pozas and
co-workers31 have designed and synthesized some furan derivatives and reported as
antitrypanosomal activity. Antonio J. Moreno Vargas et al.32 have synthesized furan
derivatives and reported as selective â-galactosidase inhibitor. J. Wrobel et al.33 have
been prepared arylbenzo[b]naphtho[2,3-d]furan derivatives (18)  and reported as PTP1B
Inhibitor and antihyperglycemic agents.
O
Br
Br
OH
Br
18
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C. C. Cheng et al.34 have prepared benzo[b]naphtho[2,3-d]furan-6,1-dione
derivatives and reported as antineoplastic agents. Y. Katsura et al.35 have verified
2-[(arylalkyl)guanidino]-4-furylthiazoles derivative as anti-helicobacter pylori agents.
Furan are also used as commercially pharmaceutical agents,36 flavoring and fragrance
agents,37 insecticides,38 and antileukemic agents.39 Some derivatives of 2-arylbenzofurans
also found as antineoplastic,40 antiviral,41 antioxidative42 and antiinflammatory activities.43, 44
Highly substituted furans play an important role as structural elements of many natural
and pharmaceutically important substances (e.g., ranitidine or zantac).45 J. Fernandez et
al.46 have been equipped a series of tetracyclic tetrahydrofuran (19)as potential
broadspectrum psychotropic agents.
X
O
N
CH3
CH3
R'
N
CH3
X
O
CH3
19X = O, S
F. Y. Lee et al.47 have reported 1-benzyl-3-(5’-hydroxymethyl-2’-furyl) indazole
analogues as novel antiplatelet agents. F. Gentili et al.48 have synthesized 3-[5-(4,5-
dihydro-1H-imidazol-2-yl)-furan-2-yl]phenylamine (Amifuraline) as promising reversible
and selective peripheral MAO-A inhibitor. T. Pirali and co-workers49 have prepared
rigid analogues of combretastatin bearing a furan ring as antitubulinic action.
D.  H.  Boschel l i  and  co-workers 50 have  se ted  4- [ (2 ,4-d ichloro-5-
methoxyphenyl)amino]-7-furyl-3-quinolinecarbonitrile derivatives as Src kinase inhibitory
activity. M. A. Ismail et al.51 have been reported synthesis and antiprotozoal activity of
aza-analogues of furamidine. Thomas A. Munro and co-workers52 have synthesized
salvinorins and its furan derivatives (20) and reported as a potent k-opioid receptor
agonist.
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OR
COOMe
H
O
O
O
H
CH3
CH3
R = H, AC20
Furopyridines and related compounds have been synthesised as p-38 MAP kinase
inhibitors.53 Z. Wang et al.54 have prepared furan derivatives as selective oxygenase-2-
inhibitors. K.H. Lee et al.55 have synthesized furan derivatives and reported as cytotoxic
agents. they are highly cytostatic for leukaemia cells but are not cytocidal. E. C. Row et
al.56 have documented furan derivatives as CYP3A4 inhibitors. M. R. Hellberg et al.57
have prepared some furan derivatives as antioxidants and antiproliferative agents. S.
Hideyuki and co-workers58 have synthesized benzothieno[3,2-b]furan derivatives as a
novel class of IKKâ inhibitors. Y. Jahng et al.59 have been synthesized some 1-furan-2-
yl-3-pyridine-2-yl-propenone derivatives which demonstrated the greatest dual COX/
5-LOX inhibitory activity. E. Tsuji et al.60 have synthesized a series of novel
3-acetoacetylaminobenzo[b]furan derivatives as cysteinyl leukotriene receptor
antagonistic activity.
J. A. Castro-Hermida et al.61,62 have been demonstrated anticryptosporidial activity
of alkylfuran derivatives. J. F. Stubbins and co-workers63 have been prepared some
furan analogous of benzilate esters and reported as antimuscarinic agents. A. Shafiee et
al.64 have reported benzo[b] furan derivatives as local anesthetic activity. F. H. Briggs et
al.65 have synthesised some furan derivatives as potential antiallergy agent. Derivatives
of      4-substituted-3-trimethyl-ammoniumtetrahydrofuran halides have been prepared
and reporterd as muscarinic receptors by W. L. Nelson and co-workers.66 Synthesis
and evaluation of dialkyl furan-2,5-dicarboxylates as plasticizers for PVC have reported
by R. D. Sanderson et al.67 Synthesis and structure activity relationship studies of
benzothieno[3,2-b]furan derivatives as a novel class of IKKâ inhibitors have reported
by H. Sugiyama et al.68 Distribution and metabolism of (5-hydroxymethyl)furfural in male
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F344 rats and B6C3F1 mice after oral administration have been reported by V. B.
Godfrey et al.69 Study of disposition of 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-
furanone (MX) in B6C3F1 Mice and F344 Rats have been proposed by E. H. Lebetkin
and co-workers70 2-(2-N-arylaminothiazol-4-yl)naphtho[2,1-b]furan derivatives have
synthesized and  been screened for antimicrobial and anthelmintic activities, the selected
compounds have been evaluated for antiinflammatory and diuretic activities by H. M.
Vagdevi et al.71
Derivatives of furan also available as drug, some of them are shown as under:
O CH3
O
I
I
OH
              
O
CH3
O
CH3
O
COOH
O
O
Benziodarone Benfurodil Hemisuccinate
(Vasodilator)72                     (Vasodilator)73
O
NCH3
CH3
S
NH NH
CH3
NO2           
O
O
O
N
O
Cl
Cl
Ranitidine            Quinfamide
(Antiulcer)74            (Antiamebic)75
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O
N
N
N
CH3
CH3
              
O
O2N
N
N
O
NH2
O
H
   Methafurylene Nifuraldezone
   (Antihistaminic)76 (Antibacterial)77
O
O2N N
N
O
S
NO2
H OO2N N N S
CH3
O
O
Nifurzide Nifurtimox
(Anti-infective)78                 (Antiprotozoal)79
Thus, the important role displayed by furan derivatives for various therapeutic
and pharmaceutical activities prompted us to synthesize some new pyrazolines, isoxazoles,
thiopyrimidines, cyclohexenones, indazoles, schiff base, arylaminomethyl and
thiazolidinones bearing furan nucleus. These studies are described in the following parts.
STUDIES ON FURAN DERIVATIVES
PART – I : STUDIES ON CHALCONES
PART – II : STUDIES ON PYRAZOLINES
PART – III : STUDIES ON ISOXAZOLES
PART – IV : STUDIES ON PYRIMIDINES
PART – V : STUDIES ON INDAZOLES
PART – VI : STUDIES ON N-ARYLAMINOMETHYLDERIVATIVES
PART - VII   : STUDIES ON THIAZOLIDINONES
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INTRODUCTION
The chemistry of chalcones has generated intensive precise studies all over the
world, especially interesting for their biological and industrial applications. Chalcones
are coloured compounds because of the presence of the chromophore and auxochromes.
They are known as benzalacetophenones or benzylidene acetophenones. Kostanecki
and Tambor1 gave the name Chalcone.
Chalcones (1) are characterized by their possession of a structure in which two
aromatic rings  are linked by an aliphatic three carbon chain.
O
1
The different names given to chalcones are phenyl styryl ketones,
beanzalacetophenone, â -phenyl acrylphenone,γ-oxo-á ,γ-diphenyl-á -propylene and
á-phenyl-â-benzoethylene.
SYNTHETIC ASPECT
A significant variety of methods are existing in literature for the synthesis of
chalcones. The most opportune way is the one, which involves the Claisen-Schimidt
condensation of equimolar quantities of aryl methyl ketones with aryl aldehyde in presence
of alcoholic alkali.2
Several condensing agents used are alkali of different strength,3,4 hydrochloric
acid,5,6 phosphorous oxychloride,7 piperidine,8 anhydrous aluminium chloride,9 boron
trifluoride,10 aqueous solution of borax,11 amino acids,12 perchloric acid13 etc.
MECHANISM
Chalcone formation proceeds through Aldol type condensation and the process
is catalyzed by the presence of alkali.14 Following are the steps of the reaction mechanism.
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The intermediate Aldol type products formed readily undergoes dehydration even
under mild condition.
REACTIVITY OF CHALCONES
The chalcones have been initiated to be useful for the synthesis of multiplicity
of heterocyclic compounds are as under.
1. Chalcones with alkaline hydrogen peroxide in methylene dichloride gives oxirane.15
2. Chalcones with tertiary amine and N-methylmorpholinium salt in acetonitrile by
using o-(diphenyl phosphinyl) hydroxylamine produces aziridines.16
3. Chalcones on reaction with benzamidine hydrochloride under microwave assisted
condition in DMA affords dihydropyrimidines.17
4. Chalcones on reaction with 2-aminopyridine in glacial acetic acid affords
pyridopyrimidines.18
5. Chalcone gives imine derivatives with amine in presence of sulfuric acid as
catalyst.19
6. Chalcones on condensation with malononitrile in pyridine forms 2-amino-3-
cyanopyrans.20
7. Chalcones on reaction with thiourea in presence of alkali/acid yields
2- thienopyrimidines.21
8. Chalcones react with P2S5 yielded 2-isothiazolidines.
22
9. Chalcones react with sodium nitrile in presence of glacial acetic acid in ethanol
produces 2-1H-pyrimidines.23
10. Isoxazoles.24 can be prepared by the treatment of chalcones with hydroxylamine
hydrochloride and sodium acetate.
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11. Chalcones on condensation with 2-aminobenzothiazole in ethanol forms 2,3-
dihydro-1,5-benzothiazepine.25
12. Pyrazoline26 and its derivatives can be prepared by the condensation of chalcones
with hydrazine hydrate and acetic acid.
13. Chalcones on treatment with guanidine hydrochloride in presence of alkali affords
2-amino pyrimidines.27
14. Cyanopyridone derivatives28 can be prepared by the condensation of chalconeS
with ethyl cyanoacetate.
THERAPEUTIC IMPORTANCE
Chalcones are potential biocides, some naturally occurring antibiotics and amino
chalcones probably own their genetic activity due to the presence of á ,â-unsaturated
carbonyl group. Few of them are as below.
1. Antitumor.29, 30
2. Anticancer.31, 32
3. Antiviral and Antitubercular.33
4. Anti HIV.34
5. Fungicidal.35, 36
6. Antiinflammatory.37
7. Antimicrobial.38, 39
8. Antimalarial.40, 41
9. Insecticidal.42, 44
10. Antiproliferation.45
11. Antiparasitic.46
12. Antiplasmodial.47
Nakahara Kazuhiko et al.48 have synthesized chalcones as carcinogen inhibitors.
Antitubercular agents of chalcone derivatives have been prepared by Lin Yuh-Meei et
al.49 Ko Horng-Huey et al.50 have reported chalcones as anti-inflammatory agents. Some
of the chalcones have been reported for their use for treatment of glaucoma 51 and showed
antifungal,52 aldose reductase inhibitors,53 anticancer54 activities.Satyanarayana M. et
al.55 have synthesized chalcone derivatives (2) as antihyperglycemic activity.
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OH
CH3
CH3
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Hollosy F. et al.56 have prepared some new chalcones as plant derived protein
tyrosine kinase inhibitors as anticancer agents. Meng C. Q. et al.57 have discovered some
novel heteroaryl substituted chalcones as inhibitors of TNF-alpha-induced VCAM-1
expression. V. K.Ahluwalia et al.58 have noted that 5-cinnamoylchalcones have exposed
good as antibacterial agents. Woo Duck Seo et al.59 have synthesized chalcone derivatives
(3) reported as α-glucosidase inhibitors.
O
NHSCH3
O
O
R
3
A. Araico and co-workers60 have synthesized chalcone derivatives as inhibitor
of cyclo-oxygenase-2 and 5-lipoxygenase. Alcaraz M. J. et al.61 have described the role
of nuclear factor-kappa-B and hemeoxygenase-1 in the action of an anti-inflammatory
chalcone derivatives in RAW 264.7 cells. Xue C. X. et al.62 documented chalcones as
antimalarial agents. Prem P. Yadav and co-workers63 have synthesized nitrogen and sulfur
containing furanoflavonoids and thiophenylflavonoids which have been screened for
antifungal and antibacterial activity. Opletalova Veronika et al.64 have synthesized
chalcones and screened for their cardiovascular agents. Ko H. H. et al.65 have prepared
some new chalcones for potent inhibition of platelet aggregation. Khatib S. et al.66
synthesized some novel chalcones as potent tyrosinase inhibitors. Fu Y. et al.67 have
demonstrated chalcones as licochalcone-A. Nerya O. et al.68 have prepared some new
chalcones as potent tyrosinase inhibitors. Sung Hee Lee and co-workers69 have designed
and synthesized chalcones and reported their anti-inflammatory activity. Paula Boeck,
Camila Alves and Bartira Rossi-Bergmann.70 have synthesized some newer chalcone
analougs (4) which shows antileishmanial activity.
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OH
OCH3H3CO
R3
O
R1
R2
R1=NO2, R2=H, R3=H
R1=H, R2=F, R3=H
4
Xiang Wu et al.71 have synthesized ferrrocenyl chalcones and reported their
antiplasmodial activity. Ban H. S. et al.72 have synthesized some newer chalcones as
inhibition of lipopolysaccharide-induced expression of inducible nitric oxide synthase
and tumor necrosis factor-alpha by 2'-hydroxychalcone derivatives in RAW 264.7 cells.
Simon Feldbaek Nielsen et al.73 have described some chalcone derivatives (5) as
antibacterial agents.
R
O
N
H
N
N
N
5
Morever, Aneta Modzelewska et al.74 have prepared novel chalcone and bis
chalcone derivatives having anticancer activity. Seo et al.75 reported the chalcones as a
glucosidase inhibitors. H. S. Joshi and his group have synthesized some new pyrazoline
derivatives bearing cinnoline76 and benzo[b]thiophene77,78 moiety and reported their
antitubercular activity against Mycobacterium tuberculosis H37Rv and antimicrobial
activity against varieties of bacterial strains and fungi at 40 µg/ml concentration.
These suitable scrutiny led us to explore chalcone chemistry by synthesizing several
derivatives like Pyrazolines, Isoxazoles, Cyclohexenones, Indazoles and
Thiopyrimidines bearing dissimilar heterocyclic ring systems for curative value, in order
to achieving superior therapeutic agents, this study described as under.
SECTION-I : SYNTHESIS AND BIOLOGICAL SCREENING OF 1-ARYL-3-[5-
(4-NITROPHENYL)FURAN-2-YL]-PROP-2-EN-1-ONES
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SECTION – I
SYNTHESIS AND BIOLOGICAL SCREENING OF 1-ARYL-3-[5-(4-
NITROPHENYL)FURAN-2-YL]-PROP-2-EN-1-ONES
With the biodynamic activities of chalcones and as a fine synthon for different
heterocyclic rings, the awareness has been paying attention on the creation of new
chalcones. With a observation to obtained compounds having better therapeutic activity,
we have synthesized 1-aryl-3-[5-(4-nitrophenyl)furan-2-yl]– prop-2-ene-1-ones of
Type-(I) by the condensation of 5-(4-nitrophenyl) furan-2-carbaldehyde with various
aromatic ketones by using alkali as catalyst.
O2N
O
CHO
40% NaOH
O2N
R-COCH3
Type
The constitution of the synthesized compounds have been characterized by using
elemental analysis, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy.
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesized compounds were compared with standard drugs.
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NH2O2N
NaNO2 + HCl
O2N N
+
N Cl
Cu2Cl2
O CHO
O2N
O CHO
R-COCH3
40% NaOH
-}
0 - 5 °C
+
REACTION SCHEME 
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IR SPECTRAL STUDIES OF 1-(4-METHYLPHENYL)-3-[5-(4-NITROPHENYL)
FURAN-2-YL] PROP-2-EN-1-ONE.
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Instrument: SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range:
4000-400 cm-1 (DRS).
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NMR SPECTRAL STUDIES OF 1-(4-METHOXYPHENYL)-3-[5- (4-
NITROPHENYL)FURAN-2-YL]PROP-2-EN-1-ONE.
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER
Spectrometer (400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 1-ARYL-3-[5-(4-
NITROPHENYL) FURAN-2-YL]-PROP-2-ENE-1-ONES.
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the compounds was carried out by crystallization in
appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate:Hexane (3:7) was used as a mobile phase.
[A] Preparation of 5-(4-nitrophenyl) furan-2-carbaldehyde.
A mixture of 4-nitroaniline (13.8 gm, 0.01 mole), dilute HCl (15%, 60 ml) and
water (90 ml) was heated to get a clear solution. The solution was cooled to 0 0C and
diazotised with NaNO2 solution (30%, 24 ml). To this content freshly distilled furfural
(11.1 ml, 0.1 mole) and aqueous cupric chloride (2.5 gm in 10 ml of water) were added
with stirring. The stirring was continued for 5 hr. The separated solid was collected by
filtration and washed with cold methanol, crystallized from dioxan. Yield 70%, m.p. 187 0C.
(C11H7NO4; required: C, 60.83; H, 3.25; N, 6.45%; found: C, 60.79; H, 3.21; N,
6.39%).
[B] Preparation of 1-(4-methoxylphenyl)-3-[5-(4-nitrophenyl)furan-2-yl]prop-
2-en-1-one.
A solution of p-methoxy acetophenone (1.5 gm, 0.01 mole) in minimum quantity
of methanol (8 ml) was added to a 5-(4-nitrophenyl) furan-2-carbaldehyde (2.17 gm,
0.01 mole) in methanol + DMF (15+5 ml). To this mixture 40% NaOH (1 ml) as catalyst
was added to make it alkaline. The reaction mixture was then stirred for 24 hr. at room
temperature. The product was isolated and crystallized from methanol + DMF (2:1 ratio).
Yield 62% m.p. 120-122 OC. (C20H15NO5; required: C, 68.76; H, 4.33; N, 4.01%;
found: C, 68.71; H, 4.29; N, 3.96%).
Similarly, other 1-aryl-3-[5-(4-nitrophenyl) furan-2-yl]-prop-2-en-1-ones were
prepared. The physical constants are recorded in Table-1a.
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[C] Biological screening of 1-aryl-3-[5-(4-nitrophenyl) furan-2-yl]-prop-2-en-
1-ones.
ANTIMICROBIAL ACTIVITY
Method : Cup-Plate79
Gram positive bacteria : Staphylococcus aureus ATCC 6538
Staphylococcus epidermidis ATCC 12228
Gram negative bacteria : Escherichia coli ATCC 8739
Pseudomonas aeruginosa ATCC 1539
Fungi : Aspergillus niger ATCC 16888
Concentration : 1000 µg/ml
Solvent : Dimethyl formamide
Standard drugs : Amoxicillin, Ciprofloxacin, Cephalexin,
Erythromycin, Greseofulvin
The antimicrobial activity was compared with standard drug viz Amoxicillin,
Ciprofloxacin, Cephalexin, Erythromycin and antifungal activity was compared with viz
Greseofulvin. The inhibition zones measured in mm.
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(a) Antibacterial activity
The purified products were screened for their antibacterial activity using cup-plate agar
diffusion method. The nutrient agar broth prepared by the usual method was dispensed
in 50 ml quantities of different conical flasks. Then, add the 0.5 ml culture of each bacteria
(Staphylococcus aureus ATCC 6538, Staphylococcus epidermidis ATCC 12228,
Escherichia coli ATCC 8739 and Pseudomonas aeruginosa ATCC 1539) in nutrient
agar broth and inoculate at 37 oC for 24 hr.
The nutrient agar was melted at 100 oC and after cooling to 56 oC, was poured
into petri plates of 13 cm diameter in quantities of 20 ml, and left on a flat surface to
solidify and the surface of the medium was dried at 37 oC. Then, above subcultures of
each bacteria pipetted in to the nutrient agar plate. The cups (10 mm diameter) were
formed by the help of borer in agar medium and filled with 0.04 ml (40 ì g) solution of
sample in DMF. The plates were incubated at 37 oC for 24 hr. and the control was also
maintained with 0.04 ml of DMF in a similar manner. After the completion of incubation
period, the zone of inhibition of growth in the form of diameter in mm was measure and
recorded in Table-1b.
(b) Antifungal activity
Aspergillus niger ATCC 16888 was employed for testing antifungal activity using cup-
plate agar diffusion method. The culture was maintained on sabourauds agar slants,
sterilized sabourauds agar medium was inoculated with 72 hr. old 0.5 ml suspension of
fungal spores in a separate flask.
The sabourauds agar was melted at 100 oC and after cooling to 56 oC, was
poured into petri plates of 13 cm diameter in quantities of 20 ml, and left on a flat
surface to solidify and the surface of the medium was dried at 37 oC. Then, above
subculture of fungi pipetted in to the sabourauds agar plate. The cups (10 mm diameter)
were formed by the help of borer in agar medium and filled with 0.04 ml (40 ì g) solution
of sample in DMF. The plates were incubated at 30 oC for 48 hr. and the control was
also maintained with 0.04 ml of DMF in a similar manner. After the completion of
incubation period, the zone of inhibition of growth in the form of diameter in mm was
measure and recorded in Table-1b.
Studies on heterocyclic..... 35
Studies on chalcones.....
TA
B
L
E
-1
a 
: P
H
Y
SI
C
A
L 
C
O
N
ST
A
N
T
S 
O
F 
1-
A
R
Y
L
-3
-[
5-
(4
-N
IT
R
O
PH
E
N
Y
L
)-
2-
FU
R
Y
L
]P
R
O
P-
2-
E
N
-1
-O
N
E
S.
 
%
 o
f N
itr
og
en
 
 Sr
. 
N
o.
 
   
1 
 
   
   
 R
 
    
   
 2
 
 
M
ol
ec
ul
ar
 
Fo
rm
ul
a 
   
   
   
 3
 
 
M
ol
ec
ul
ar
 
W
ei
gh
t 
   
   
   
 4
 
 
M
.P
.  
0  
C
 
   
   
   
   
5 
 
Y
ie
ld
  
%
 
   
   
   
6 
   
 C
al
cd
. 
   
   
  7
 
   
  F
ou
nd
 
   
   
   
8 
1a
 
C
6H
5-
   
C
19
H
13
N
O
4 
31
9.
31
 
13
8-
14
0 
54
 
4.
39
 
4.
36
 
1b
 
4-
C
l-C
6H
4-
   
C
19
H
12
C
lN
O
4 
35
3.
76
 
13
2-
13
4 
56
 
3.
96
 
3.
91
 
1c
 
2-
N
O
2-
C
6H
4-
 
C
19
H
12
N
2O
6 
36
4.
31
 
14
0-
14
2 
62
 
7.
69
 
7.
65
 
1d
 
4-
N
O
2-
C
6H
4-
 
C
19
H
12
N
2O
6 
36
4.
31
 
13
6-
13
8 
68
 
7.
69
 
7.
65
 
1e
 
4-
O
C
H
3-
C
6H
4-
 
C
20
H
15
N
O
5 
34
9.
34
 
12
0-
12
2 
62
 
4.
01
 
3.
96
 
1f
 
4-
C
H
3-
C
6H
4-
 
C
20
H
15
N
O
4 
33
3.
34
 
10
8-
11
0 
60
 
4.
20
 
4.
16
 
1g
 
4-
F-
C
6H
4-
 
C
19
H
12
FN
O
4 
33
7.
30
 
16
4-
16
6 
48
 
4.
15
 
4.
11
 
1h
 
4-
B
r-
C
6H
4-
 
C
19
H
12
B
rN
O
4 
39
8.
21
 
15
8-
16
0 
66
 
3.
52
 
3.
49
 
1i
 
2-
O
H
-C
6H
4-
 
C
19
H
13
N
O
5 
33
5.
31
 
16
8-
17
0 
54
 
4.
18
 
4.
15
 
1j
 
4-
O
H
-C
6H
4-
 
C
19
H
13
N
O
5 
33
5.
31
 
18
2-
18
4 
58
 
4.
18
 
4.
15
 
1k
 
2-
N
H
2-
C
6H
4-
 
C
19
H
14
N
2O
4 
33
4.
32
 
11
8-
12
0 
57
 
8.
38
 
8.
34
 
1l
 
2-
C
4H
3S
- 
C
17
H
11
N
O
4S
 
32
5.
34
 
12
6-
12
8 
63
 
4.
31
 
4.
37
 
 
So
lv
en
t s
ys
te
m
 : 
Et
hy
l a
ce
ta
te
: h
ex
an
e (
3:
7)
.
Studies on heterocyclic..... 36
Studies on chalcones.....
T
A
B
L
E
-1
b:
 A
N
T
IM
IC
R
O
B
IA
L 
A
C
T
IV
IT
IE
S 
O
F 
1-
A
R
Y
L
-3
-[
5-
(4
-N
IT
R
O
PH
E
N
Y
L
)-
2-
FU
R
Y
L
]P
R
O
P-
2-
E
N
-1
-O
N
E
S.
.rS
.o
N
ytivitc
Alairetcabitn
A
ytivitc
Alagnufitn
A
suerua.S
sidi
mredipe.S
iloc.
E
asonigurea.P
regin.
A
a1
01 C)05.0(
1
C74.0(,
2
C)55.0(
3
C)05.0(,
4
41
C)85.0(
1
C)85.0(,
2
C)28.0(
3
C)77.0(,
4
41
C)36.0(
1
C)65.0(,
2
C)85.0(
3
C)77.0(,
4
12 C)00.1(
1
C)48.0(,
2
C)48.0(
3
C)04.1(,
4
61
C)66.0(
5
b1
21 C)06.0(
1
C)750(,
2
C)66.0(
3
C)06.0(,
4
81
C)57.0(
1
C)57.0(,
2
C)50.1(
3
C)00.1(,
4
51
C)66.0(
1
C)06.0(,
2
C)26.0(
3
C)38.0(,
4
41
C)66.0(
1
C)65.0(,
2
C)65.0(
3
C)39.0(,
4
41
C)85.0(
5
c1
91
C)59.0(
1
C)09.0(,
2
C)50.1(
3
C)59.0(,
4
61
C)66.0(
1
C)66.0(,
2
C)49.0(
3
C)88.0(,
4
21
C)45.0(
1
C)84.0(,
2
C)05.0(
3
C)66.0(,
4
21
C)75.0(
1
C)84.0(,
2
C)84.0(
3
C)08.0(,
4
51
C)26.0(
5
d1
81
C)09.0(
1
C)58.0(,
2
C)00.1(
3
C)09.0(,
4
21 C)05.0(
1
C05.0(,
2
C)07.0(
3
C)66.0(,
4
31
C)95.0(
1
C)25.0(,
2
C)45.0(
3
C)27.0(,
4
81
C)58.0(
1
C)27.0(,
2
C)27.0(
3
C)02.1(,
4
02
C)38.0(
5
e1
31
C)56.0(
1
C)16.0(,
2
C)27.0(
3
C)56.0(,
4
41
C)85.0(
1
C)85.0(,
2
C)28.0(
3
C)77.0(,
4
61
C)27.0(
1
C)06.0(,
2
C)66.0(
3
C)88.0(,
4
81
C)58.0(
1
C)27.0(,
2
C)27.0(
3
C)02.1(,
4
61
C)66.0(
5
f1
61
C)08.0(
1
C)67.0(,
2
C)88.0(
3
C)08.0(,
4
61
C)66.0(
1
C)66.0(,
2
C)49.0(
3
C)88.0(,
4
41
C)36.0(
1
C)65.0(,
2
C)85.0(
3
C)77.0(,
4
41
C)66.0(
1
C)65.0(,
2
C)65.0(
3
C)39.0(,
4
31
C)45.0(
5
Studies on heterocyclic..... 37
Studies on chalcones.....
A
ct
iv
ity
 in
de
x =
 In
hi
bi
tio
n z
on
e o
f t
he
 sa
m
pl
e /
 In
hi
bi
tio
n z
on
e o
f t
he
 st
an
da
rd
Fo
r a
nt
ib
ac
te
ria
l a
ct
iv
ity
: C
1 =
 A
m
ox
ic
ill
in
, C
2 =
 C
ip
ro
flo
xa
ci
n,
 C
3 =
 C
ep
ha
le
xi
n,
 C
4 =
 E
ry
th
ro
m
yc
in
.
Fo
r a
nt
ifu
ng
al 
ac
tiv
ity
: C
5 =
 G
re
se
of
ul
vi
n.
g1
01
C)05.0(
1
C)74.0(,
2
C)55.0(
3
C)05.0(,
4
11
C)54.0(
1
C)54.0(,
2
C)76.0(
3
C)16.0(,
4
61
C)27.0(
1
C)46.0(,
2
C)66.0(
3
C)88.0(,
4
51
C)17.0(
1
C)06.0(,
2
C)06.0(
3
C)00.1(,
4
02
C)38.0(
5
h1
41
C)07.0(
1
C)76.0(,
2
C)77.0(
3
C)07.0(,
4
32
C)59.0(
1
C)59.0(,
2
C)53.1(
3
C)72.1(,
4
01
C)54.0(
1
C)04.0(,
2
C)14.0(
3
C)55.0(,
4
51
C)17.0(
1
C)06.0(,
2
C)06.0(
3
C)00.1(,
4
31
C)45.0(
5
i1
11
C)55.0(
1
C)25.0(,
2
C)16.0(
3
C)55.0(,
4
61
C)66.0(
1
C)66.0(,
2
C)49.0(
3
C)88.0(,
4
12
C)59.0(
1
C)48.0(,
2
C)78.0(
3
C)61.1(,
4
71
C)08.0(
1
C)86.0(,
2
C)86.0(
3
C)88.0(,
4
81
C)57.0(
5
j1
32
C)51.1(
1
C)90.1(,
2
C)72.1(
3
C)51.1(,
4
21
C)05.0(
1
C)05.0(,
2
C)07.0(
3
C)66.0(,
4
71
C)77.0(
1
C)86.0(,
2
C)07.0(
3
C)49.0(,
4
31
C)16.0(
1
C)25.0(,
2
C)25.0(
3
C)68.0(,
4
81
C)57.0(
5
k1
51
C)57.0(
1
C)17.0(,
2
C)38.0(
3
C)57.0(,
4
90
C)73.0(
1
C)73.0(,
2
C)25.0(
3
C)05.0(,
4
90
C)04.0(
1
C)63.0(,
2
C)73.0(
3
C)05.0(,
4
11
C)25.0(
1
C)44.0(,
2
C)44.0(
3
C)37.0(,
4
41
C)85.0(
5
l1
71
C)58.0(
1
C)18.0(,
2
C)49.0(
3
C)58.0(,
4
31
C)45.0(
1
C)45.0(,
2
C)67.0(
3
C)27.0(,
4
51
C)86.0(
1
C)06.0(,
2
C)26.0(
3
C)38.0(,
4
81
C)58.0(
1
C)27.0(,
2
C)27.0(
3
C)02.1(,
4
71
C)07.0(
5
C
1
02
42
22
12
00
C
2
12
42
52
52
00
C
3
81
71
42
52
00
C
4
02
81
81
51
00
C
5
00
00
00
00
42
Studies on heterocyclic..... 38
Studies on chalcones.....
REFERENCES
1. S. V. Kostanecki , J. Tambor; Chem. Ber., 32, 1921 (1899).
2. K. Kazauki, K. Htayama, S. Yokomor, T. Soki; Chem. Abstr., 85, 5913 (1976).
3. H. Rupe, D.Wasserzug; Chem. Ber., 34, 3527 (1901).
4. T. Szell; Chem. Ber., 92, 1672 (1959); Chem. Abstr., 53, 21913 (1959).
5. R. B. Lyle, L. P. Paradis; J. American Chem. Soc., 77, 6667 (1955); Chem. Abstr., 50, 10057
(1956).
6. S. A. Hermes; Chem. Abstr. , 70, 96422h (1969).
7. A. A. Rawal,  N. M. Shah; Indian J. Chem., 21, 234 (1962).
8. P. L. Cheng, P. Fournari and J. Tirouflet; Bull. Soc. Chim. France, 102248 (1963); Chem.
Abstr., 60, 1683 (1964).
9. C. Kurodo, T. Matsukuma; Sci. Papers Inst. Phys. Chem. Res. (Tokyo), 18, 51 (1932); Chem.
Abstr., 26, 2442 (1932).
10. D. S. Breslow, C. R. Houser ; J. American Chem. Soc., 62, 2385 (1940); Chem. Abstr., 34,
7875 (1940).
11. G. V. Jadav, V. G. Kulkarni; Curr. Sci. (1944).
12. L. Reichel; Naturwissenschallen, 32, 215 (1944); Chem. Abstr., 10, 2441 (1946).
13. V. M. Vlasov; Izu. Sib. Otd, Akad. Nauk. S. Ser. Khim. Nauk., 2, 96 (1971); Chem. Abstr., 76,
140411d (1972).
14. P. L. Nayak, N. K. Rout; J. Indian Chem. Soc., 52, 801 (1975).
15. A. Berkessel, N. Gasch, K.Glaubitz, C. Koch; Organic Letters, 3 (24), 3839-3842 (2001).
16. A. Armstrong, C. A. Baxter, S. G. Lamont, A. R. Pape, R. Wincewicz; Organic Letters, 9 (2),
351-353 (2007).
17. M. D. Bowman, R. C. Jeske, H. E. Blackwell; Organic Letters, 6 (12), 2019-2022 (2004).
18. S. W. Pfleiderer, H. Mosthafa; Synthetic Org. Chem., 90 B, 738 (1957).
19. A. Y. Deshmukh, P. B. Raghuwanshi, A. G. Doshi; Oriental J. Chem., 18(1), 101-104 (2002).
20. A. Chan Seng H., Brimble Margaret; Aus. J. Chem., 1998; Chem. Abstr.; 129, 16105f (1998).
21. D. J. Brown; Heterocycl. Compd., 16.
22. M. B. S. Hastak, B. J. Ghiya; Indian J. Heterocycl. Chem., 2, 133-135 (1992).
23. P. A. Mehta, H. B. Naik; Oriental J. Chem.,14 (1), 159-60 (1998); Asian J. Chem., 10 (4),
1017-8 (1998).
24. B. Rajitha, M. K. Rao, P. N. Reddy; Ind. jou. of het. chem., 13, 91-92 (2003).
25. A.G. Nikalje, R. D. Ingle, V. E. Bhingolikar, R. A. Mane; Ind. jou. of het. chem., 13, 37-40
(2003).
26. V. R. Venkataraman, K. S. Ali; Ind. jou. of het. chem., 11, 93-96 (2001).
27. L. R. Patil, V. S. Ingle, S. P. Bondage, V. E. Bhingolikar, R. A. Mane; Ind. jou. of het. chem.,
11, 131-134 (2001).
28. K. Folkers, S. A. Harris; J. Am. Chem. Soc., 61, 1245 (1939).
29. K. S. Kumar, E. Hager, C. Pehit, H.Gurulingoppal, N. E. Davidson, S. R. Khan; J. Med.
Chem., 46 (14), 2813-15 (2003); Chem. Abstr., 139, 117464 (2003).
30. T. Andreas, K. Theodara; PCT Int. Appl., WO 99, 54, 278 (1999); Chem. Abstr., 131, 28260z
(1999).
31. G. Zongru, H. Rui; CN 1, 13, 909, Chem. Abstr., 125, 103768 (1996).
32. G. Achanta, A. Modzelewska, L. Feng, S. R. Khans, P. Hang; Mol. Pharmacol., April-24
(2006).
Studies on heterocyclic..... 39
Studies on chalcones.....
33. N. Lall, A. A. Hussein, J. J. M. Meyer; Fitoterapia, 77(3), 230-232 (2006).
34. S. Cheenpracha, C. Karalai, S. Tewtrakul; Bioorg. & Med. Chem., 14 (6), 1710-1714 (2006).
35. A. K. Pedersen, G. A.Fitz Gerald; J. Pharm. Sci., 74(2), 188 (1985); Chem. Abstr., 103,
87592n (1999).
36. B. B. Kalashnikow, J. P. Kalashnikova; Russ. J. Ger. Chem., (1998); Chem. Abstr., 130,
296596n (1999).
37. N. Liming, K. J. Worsencrott, M. D. Weingarten, C. Q. Meng, J. A. Sikorski; U. S. US WO 02
41336 (2002); Chem. Abstr., 139, 85160 (2003).
38. J. R. Dimmock, M. Elisk; U. S. US 6, 017, 933; Chem. Abstr.,132, 107880n (2000).
39. T. M. Abdet Rahman; Bull. Chim. Farm. 1998; Chem. Abstr., 132, 93276h (2000).
40. J. N. Dominguez, C. Leon, J. Rodrigues, J. Gut, P. J. Rosenthal; Il Farmaco, 60 (4) , 307-311
(2005).
41. L. Mei, W. Prapon, GO Mei-Lin; J. Med. Chem., 45(8), 1735 (2002); Chem. Abstr., 139, 94746
(2003).
42. S. R. Modi, H. B. Naik; Orient J. Chem., 10(1), 85-6 (1994); Chem. Abstr., 122, 81186c
(1995).
43. Nissan Chemical Industries Ltd., Japan Kokai Tokkyo Koho Japan, 38, 08, 035, (1983);
Chem. Abstr., 98, 178974q.
44. A. C. Gross Curt, H. R. Van, K. Wellinga; J. Agric. Food. Chem., 27(2), 406 (1979); Chem.
Abstr., 91, 15132x (1979).
45. E. Bombardelli, V. Piero; PCT Int. Appl. WO 98, 58, 913; Chem. Abstr., 130, 95382r (1999).
46. H. L. Ziegler, H. S. Hansen, D. Staerk, S. B. Christensen, H. Hagerstrand; Antimicrob Agents
Chemother., 48(10), 4067-71 (2004).
47. M. L. Go, M. Liu, P. Wilairat, P. J. Rosenthal, K. J. Saliba, K. Kirk; Antimicrob Agents
Chemother., 48(9), 3241-5 (2004).
48. N. Kazuhiko, G. Torakoontiwakon, M. Kaneyama, O. Hiroshi, Y. Mitsuru; Jpn. Kokai Tokkyo
Koho JP., 03, 040829 (2003); Chem. Abstr., 138, 158753 (2003).
49. L. Meei, Z. Yasheen, M. T. Flavin, L. M. Zhou, W. Nie, F. C. Cheng; Bioorg & Med. Chem.,
10(8), 2795-2802 (2002); Chem. Abstr., 138, 66146 (2003).
50. H. Ko, L. Tsao, K. Yo, C. Tsung, J. P. Wong, C. N. Lin; Bioorg. & Med. Chem., 11(1), 105-111
(2003); Chem. Abstr., 139, 30144 (2003).
51. S. Elichi, K. Koji; PCT Int. Appl., WO 99 61, 403; Chem. Abstr., 132, 12199d (2000).
52. B. B. Kalashnikov, I. P. Kalashnikov; Russ. J. Gen. Chem., 1998; Chem. Abstr., 130, 296596n
(1999).
53. P. B. Walavalkar, S. Pednekar; J. Heterocycl. Chem., 1999; Abstr., 131, 257517p (1999).
54. O. Toru, O. Yoshihito, S. Shaji; Jpn. Kokai Tokkyo Koho JP 11, 349, 521; Chem. Abstr.,
132, 22752t (2000).
55. M. Styanarayana, P. Tiwari; Bioorg. Med. Chem., 12 (5), 883-889 (2004).
56. F. Hollosy, G. Keri; Curr. Med. Chem., Anti-Cancer Agents, 4 (2), 173-97 (2004).
57. C. Q. Meng, X. S. Zheng; Bioorg Med. Chem. Lett., 14 (6), 1513-1517 (2004).
58. V. K. Ahluwalia, N. Kaila, S. Bala; Ind. Jou. of Chem., 25B, 663 (1986).
59. W. D. Seo, J. H. Kim, K. H. Park; Bioorg. & Med. Chem., 15 (24), 5514-5516 (2005).
60. A. Araico, M. C. Terencio, M. J. Alcaraz, J. N. Dominguez C. Leon, M. L. Ferrandiz; Life
Science, 78(25), 2911-2918 (2006).
61. M. J. Alcaraz, A. M. Vicente, A. Araico, J. N. Dominguez, M. C. Terencio; Br. J. Pharmacol.,
142(7), 1191-9(2004).
Studies on heterocyclic..... 40
Studies on chalcones.....
62. C. X. Xue, S. Y. Cui, M. C. Liu, Z. D. Hu, B. T. Fan; Eur. J. Med. Chem., 39(9), 745-53 (2004).
63. P. P. Yadav, P. Gupta, P. K. Shukla, R. Mavrya; Bioorg. & Med. Chem., 13 (5), 1497-1505
(2005).
64. O. Veronika, L. Jahodar, D. Jun, L. Opletal; Ceska a Slovenska Farmacie, 52(1), 12-19
(2003); Chem. Abstr., 138, 265043 (2003).
65. H. H. Ko, H. K. Hsieh, C. T. Liu, H. C. Lin, C. M. Teng, C. N. Lin; J. Pharmacol., 56 (10),
1333-7 (2004).
66. S. Khatib, O. Nerya, R. Musa, M. Shmuel, S. Tamir, J. Vaya; Bioorg. & Med. Chem., 13 (2),
433-41(2005).
67. Y. Fu, T. C. Hsieh, J. Guo, J. Kunicki, M. Y. Lee, Z. Darzynkiewicz, J. M. Wu; Biochem.
Biophys. Res. Commun. 322 (1), 263-70 (2004).
68. O. Nerya, R. Musa, S. Khatib, S. Tamir, J. Vaya; Phytochemistry, 65 (10), 1389-95 (2004).
69. S. H. Lee, X. Y. Jin; Eur. J. Pharmacology, 532 (1-2), 178-186 (2006).
70. P. Boeck, C. Alves, B. R. Bergmann; Bioorg. & Med. Chem., 14 (5), 1533-1545 (2006).
71. X. Wu, R. T. Edward, M. L. Go; Eur. J. Pharmacology, 532 (1-2), 178-186 (2006).
72. H. S. Ban, K. Suzuki, S. S .Lim, S. H. Jung, S. Lee, J. Ji, H. S. Lee, Y. S. Lee, K. H. Shin;
Biochem. Pharmacol., 67 (8), 1549-57 (2004).
73. S. F. Nielsen, T. Boesen, M. Larsen, H. Kromann; Bioorg. & Med. Chem., 12 (11), 3047-3054
(2004).
74. A. Modzelewska, C. Pettit, G. Achanta, S. R. Khan; Bioorg. & Med.Chem., 14 (10), 3491-
3495 (2006).
75. W. D. Seo, J. H. Kim, J. E. Kang, H. W. Ryu, M. J. Curtis-Long, H. S. Lee, M. S. Yang,  K. H.
Park; Bioorg. Med. Chem. letters, 15 (22), 5030-5034 (2005).
76. M. R. Patel, J. D. Akbari, D. H. Purohit, H. S. Joshi; J. Indian Chem. Soc., 84, 1169-1173
(2007).
77. V. V. Kachhadia, K. H. Popat, K. S. Nimavat, H. S. Joshi; J. Indian Chem. Soc., 81, 694-695
(2004).
78. V. V. Kachhadia, M. R. Patel, H. S. Joshi; J. Sci., islamic Republic of Iran; 15 (1), 47-51
(2004).
79. A. L. Barry; The Antimicrobial Suceptibility test; Principle and Practices, edited by IllusLea
and Febiger, (Philadelphia) USA, 180; Bio. Abstra., 64, 25183 (1977).
Studies on Pyrazolines
Part-[A]
  Part-II
Studies on heterocyclic.....
     Pyrazolines.....
41
INTRODUCTION
Along with nitrogen containing five membered heterocycles, pyrazolines have
proved to be the most practical frame work for biological activities. Pyrazolines have
attracted attention of medicinal chemist for both with regard to heterocyclic chemistry
and the pharmacological activities associated with them. In 1967 Jarobe, reviewed the
chemistry of pyrazolines, which have been studied extensively for their biodynamic
behavior1 and industrial applications.2
N
H
N
1
The pharmaceutical importance of these compounds lies in the fact that they can
be effectively utilized as antibacterial, antifungal, antiviral, antiparasitic, antitubercular
and insecticidal agents.
As evident from the literature in recent years a significant portion of research
work in heterocyclic chemistry has been devoted to pyrazolines containing different aryl
groups as substituents.
SYNTHETIC ASPECT
Different methods for the preparation of 2-pyrazoline derivatives known in
literature are as follows.
1. 2-Pyrazolines can be synthesized by the Claisen condensation of the appropiate
alkyl-methyl ketone with diethyl oxalate by the use of sodium ethoxide in absolute
ethanol.3
2. Highly functionalized pyrazolines (2) can be prepared by Huisgen zwiter ion reaction of
triphenyl phosphine and dialkyl azo dicarboxylate with allenic ester.4
N
N
CO2R
CO2R
+ PPh3
DME rt 3 hr, ,
R2
EtO2C
N
N
O
RO2C
RO
R2
2
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3. Dipolar cycloaddition of nitrielimines of dimethyl fumarate, fumaronitrile and the
N-aryl maleimides yielded the corresponding pyrazolines.5
4. Cyclocondensation of chalcones with hydrazine hydrate and phenyl hydrazine in
acetic acid gives pyrazolines.6
5. 2-Pyrazolines can also be prepared by the condensation of chalcone dibromide
with hydrazine.7
MECHANISM
The following mechanism seems to be operable for pyrazoline by the condensation
of chalcones with hydrazine hydrate.8
R1
O
R
R2NHNH2
_
+
_
NH2
NH
R2
R1 C
C
O
R
+
i) Proton transfer
ii) Ketonisation
NH2
N
R
O
R2
R1
I
II III
Intermolecular
Neucleophillic attack
N
H
N
R2
R1
R
OH
IV
-H2O
N
N
R
R2
R1
V
Nucleophilic attack by hydrazine at the â-carbon of the á,â-unsaturated carbonyl
system (I) forms species (II), in which the negative charge is mainly accommodated by
the electronegative oxygen atom.
 Proton transfer from the nitrogen to negative oxygen produces an intermediate
enol which simultaneously ketonises to ketoamine (III). Another intramolecular nucleophilic
attack by the primary amino group of ketoamine on its carbonyl carbon followed by
proton transfer from nitrogen to oxygen leads ultimately to carbonyl amine (IV). The
later with a hydroxy group and amino group on the same carbon lose water molecule to
yield the pyrazoline (V).
Studies on heterocyclic.....
     Pyrazolines.....
43
THERAPEUTIC IMPORTANCE
From the literature survey, it was revealed that 2-pyrazolines are better therapeutic
agents. They possess valuable bioactivities like
1. Antiinflammatory.9, 10
2. Analgesic.11, 12
3. Bactericidal.13
4. Fungicidal.14, 15
5. Anticonvulsant and Antidepressant.16
6. Pesticidal.17, 18
7. Antidepressant.19
8. Antiamoebic.20
9. Insecticidal.21
10. Antineoplastic.22
11. Herbicidal.23
12. Anticonvulsant.24
M. K. Shivnanda and co-workers25  have prepared pyrazolines and reported their
antibacterial activity. Antimycotic activity of pyrazoline derivatives (3) have been reported
by Joanna Matysiak and Andrzej Niewiadomy.26 J. Almstead et al.27 have prepared
pyrazolines as vascularization agent. T. Z. Gulhan and coworkers28 have prepared
pyrazolines as a hypotensive agent.
OH
OH
S
NH N
N
R2 R1
R
3
S. Sharma et al.29 have synthesized pyrazolines and tested their antiinflammatory
activity. Antiamoebic activity of pyrazoline derivatives have been reported by Asha
Budakoti and co-workers.30 J. H. Ahn et al.31 have reported as DP-IV inhibition of
cyano-pyrazoline derivatives as potent antidiabetic agents. T. S. Jeong et al.32 have
synthesized some novel 3,5-diaryl pyrazolines as human acyl-CoA:cholesterol
acyltransferase inhibitors. G. Ucar et al.33 reported pyrazolines as cholinstearase and
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selective monoamine oxidase-B inhibitiors for the treatment of parkinson and alzheimer’s
diseases. M. N. Nasr et al.34 have reported the synthesis of newer 3,3a,4,5,6,7-
hexahydroindazole and arylthiazolylpyrazoline derivatives as anti-inflammatory agents.
M. A. Berghot et al.35 have prepared for convergent synthesis and antibacterial activity
of pyrazole and pyrazoline derivatives of diazepam (4).
N
NC
NH
NH
O
N
N
CN
4
N. Gokhan et al.36 have synthesized the pyrazoline derivatives of 1-N-substituted
thiocarbamoyl-3-phenyl-5-thienyl-2-pyrazolines as MAO inhibitors. Mohammad Abid
and Amir Azam37 have synthesized 1-N-substituted cyclized pyrazoline of
thiosemicarbazones and reported as antiamoebic agents. V. Malhotra et al.38 have
doccumented new pyrazolines as a cardiovascular agents (5). Anti-helicobacter pylori
activity of pyrazoline derivatives (6) have been reported by F. Chimenti and co-worker.39
N
N
S
NH
R1
Ph R2
R1,R2 = Aryl5
N N
R
R1
6
Abd El-Galil E. Amr et al.40 have synthesized some new 3-substituted
androstano[17,16-c]-5,2-aryl-pyrazolines and reported their antiandrogenic activity.
B. Bizzarri et al.41 have reported in vitro selective anti-helicobacter pylori activity of
pyrazoline derivatives. Bhat and co-workers42  reported cytotoxic properties of pyrazoline
derivatives. Antibacterial activity of pyrazoline derivatives have been reported by Stan
D. Andrea and co-workers.43  B. Shivarama Holla et al.44 have synthesized pyrazolines
as antibacterial agents. S. P. Hiremath et al.45 have synthesized pyrazolines as analgesic,
anti-inflammatory and antimicrobial agents. Rajendra Prasad et. al.46 have synthesized
some 1,3,5-triphenyl-2-pyrazolines and 3- (2"-hydroxy naphthalen-1"-yl)-1,5-diphenyl-
2-pyrazolines and reported as  antidepressant agents. J. H. M. Lange et al.47 synthesized
and reported 3,4-diaryl pyrazoline analogues (7) as potent and selective CB1 cannabinoid
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receptor antagonists. N. T. Ha-Duong et al.48 have been synthesized some pyrazole
derivatives (8) as inhibitors for the active sites of human liver cytochromes P450 of the
2C subfamily.
X. Zhang and co-workers49 have been prepared pyrazoline derivatives (9) as
potent selective androgen receptor modulators. M. E. Camacho and co-workers50 have
been reported 4,5-dihydro pyrazoles (10) as Inhibitory nNOS activity in rat brain.
             NC
F3C
N
MeO
NH
N
F3C
CH3
9
                    
NH2
R1
N
N
O
R2
10
R1= OMe
R2= Me
F. Chimenti and co-workers51 have been demonstrated a novel series of 1-acetyl-
3-(4-hydroxy-and 2,4-dihydroxyphenyl)-5-phenyl-4,5-dihydro-(1H)- pyrazole
derivatives have been synthesized and investigated for the ability to selectively inhibit
the activity of  monoamine oxidase (MAO). Y. R. Huang et al.52 have been prepared  a
series of 4-alkyl-1,3,5-triarylpyrazoles as ligands for the estrogen receptor. C. D. Cox
et al.53 and J. R. Goodell et al.54 have been reported seperately some pyrazoline
derivatives  as anti-obesity agents by antagonizing CB1 receptors and therapeutic
candidates for parkinson’s disease. A  series of 3-(4-fluorophenyl)-4,5-dihydro-N-
[4-(trifluoromethyl)-phenyl]-4-[5-(trifluoromethyl)-2-pyridyl]-1H-pyrazole-1-
carboxamide has been synthesized and studied for their potent contact and foliar activity
against both lepidoptera and orthoptera insects by P. K. Leonard et al.55 Bruce G.
Szczepankiewicz et al.56 have been prepared some pyrazole derivatives (11) as antimitotic
agents with activity in multi-drug resistant cell lines.
N
N
OH
Cl N
NH2
S ClO
O
8
R2 = Aryl, Alkyl
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N
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N N O
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CH3
NH2
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Guniz Kuchkguzel et al.58 have synthesized pyrazolines as a antimicrobial and
anticonvulsant agents. Gulhan T. Z. and co-workers59 have prepared pyrazolines as a
hypotensive agent.
Recently, H. S. Joshi and his group have synthesized some new pyrazoline
derivatives bearing pyrazoloaldehyde60  and 3,5-dibromomethoxyphenyl61,62 moiety and
reported their antitubercular activity against Mycobacterium tuberculosis H37Rv ATCC
27294, in BACTEC 12B medium using the ALAMER radiometric system and
antimicrobial activity against varieties of bacterial strains such Bacillus megaterium
ATCC 14518, Escherichia coli ATCC 25922, Bacillus substilis ATCC 23837, Proteus
vulgaris ATCC 29213 and fungi Aspergilus niger  ATCC 9029 at 40 mg/ml
concentration.
Thus, interesting biological activities of a novel heterocycles like pyrazolines have
stimulated considerable research work in recent years leading to the synthetic utility of
the derivatives of this ring system. In our search for new potential antimicrobial compounds,
the reaction series of chalcones with hydrazine hydrate under different conditions has
been investigated and the pharmacological profile of the compounds have been studied
and described as under.
SECTION-I: SYNTHESIS AND BIOLOGICAL SCREENING OF 1- ACETYL-3-
ARYL-5-[5'-(4-NITROPHENYL)-2'-FURYL]-4,5-DIHYDRO-1H-PYRAZOLES
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF 1- ACETYL-3-ARYL-5-[5'-
(4-NITROPHENYL)-2'-FURYL]-4,5-DIHYDRO-1H-PYRAZOLES
Pyrazoline derivatives represent one of the most active classes of compounds
having a wide spectrum of biological activities. Looking to the interesting properties of
pyrazolines it was considered worthwhile to synthesize a series of pyrazolines of
Type- (II) for obtaining biologically potent agents which were prepared by reacting
chalcones of Type-(I) with hydrazine hydrate in glacial acetic acid.
O
O2N
R
O
NH2-NH2.H2O
Gla.CH3COOH
O
O2N N N
CH3
O
R
R = Aryl Type - IIType - I
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy.
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesized compounds were compared with standard drugs.
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IR SPECTRAL STUDIES OF 1-ACETYL-3-(4-METHOXYPHENYL)-5-[5-(4-
NITROPHENYL)-2-FURYL]-4,5-DIHYDRO-1H-PYRAZOLE.
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range
: 4000-400 cm-1 (DRS).
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NMR SPECTRAL STUDY OF 1-ACETYL-3-(4-METHOXYPHENYL)-5-[5-(4-
NITROPHENYL)-2-FURYL]-4,5-DIHYDRO-1H-PYRAZOLE.
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer
(400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 1- ACETYL-3-ARYL-5-[5'-
(4-NITROPHENYL)-2'-FURYL]-4,5-DIHYDRO-1H-PYRAZOLES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all synthesized compounds was carried out by crystallization
in appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate:Hexane (2:8) was used as a mobile phase.
[A] Preperation of 5-(4-nitrophenyl)-2-furaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-
1-one.
See, Part-I, Section-I[B].
[C] Preparation of 1-acetyl-3-(4-methylphenyl)-5-[5-(4-nitrophenyl)-2-furyl]-
4,5-dihydro-1H-pyrazole.
A mixture of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-1-one
(3.33 gm, 0.01 mole) and hydrazine hydrate (0.04 mole, 80%) in 25 ml acetic acid was
refluxed on an oil-bath for 10-11 hrs. The solution was poured on crushed ice. The
product was isolated and crystallized from dioxan. Yield 59%, m. p.118-120 0C;
(C22H19N3O4;  required : C, 67.86; H, 4.92; N, 10.79%; found : C, 67.82; H, 4.89; N,
10.74%).
Similarly, other 1-acetyl-3-aryl-5-[5-(4-nitrophenyl)-2-furyl]-4,5-dihydro-1H-
pyrazoles were prepared. The physical constants are recorded in Table-2a.
[D]  Biological screening of 1-acetyl-3-aryl-5-[5-(4-nitrophenyl)-2-furyl]-4,5-
dihydro-1H-pyrazoles.
Antimicrobial testing was carried out as described in Part-I, Section-I
[C]. The zones of inhibition of the test solution are recorded in Table-2b.
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Sr. 
No. 
1 
 
R 
 
2 
 
Molecular 
Formula 
3 
 
Molecula
Weight 
4 
2a C6H5- C21H17N3O4 375.38 
2b 4-Cl-C6H4- C21H16ClN3O4 409.82 
2c 2-NO2-C6H4- C21H16N4O5 420.37 
2d 4-NO2-C6H4- C21H16N4O5 420.37 
2e 4-OCH3-C6H4- C22H19N3O5 405.40 
2f 4-CH3-C6H4- C22H19N3O4 389.40 
2g 4-F-C6H4- C21H16FN3O4 393.37 
2h 4-Br-C6H4- C21H16BrN3O4 454.27 
2i 2-OH-C6H4- C21H17N3O5 391.38 
2j 4-OH-C6H4- C21H17N3O5 391.38 
2k 2-NH2-C6H4- C21H18N4O4 390.39 
2l 2-C4H3S- C19H17N3O2S 251.42 
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INTRODUCTION
Isoxazole is a five membered heterocyclic compound having two hetero atoms
oxygen at position 1 and nitrogen at position 2. In 1888, Claisen first reported an isoxazole
(1) for a product from the reaction of 1,3-diketone with hydroxylamine.1 Subsequently
a solid foundation for the chemistry of isoxazole was laid down by Claisen and his
students. It was shown to possess typical properties of an aromatic system but under
certain reaction conditions. Particularly in reducing or basic media, it becomes very
highly labile.
O
N
1
The next important contribution to the chemistry of isoxazoles was made by
Quelico.2 in 1945, when he began to study the formation of isoxazoles from nitrile
N-oxide and unsaturated compounds.
SYNTHETIC ASPECT
Isoxazoles can be synthesized by various methods, which are described as
under.
1. Tayade V. B. et al.3 synthesized some new 3,5-diarylisoxazoles from the reaction
of 2-aryl acetophenones with hydroxyl amine hydrochloride in presence of
alkali.
2. Keisuke Suzuki et al.4 have synthesized functionalized isoxazole (2) derivatives
by cyclocondensation of C-chlorooximes with cyclic 1,3-diketones.
O
CH3
N
OH
Cl +
O
O
PrOH
NaO/Pr
O
CH3
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3. Solid phase synthesis of isoxazole derivatives based on aminoacids was reported
by Lidia De Luca and co-workers5 in the presence of basic catalyst and dichloro
methane used as a solvent. one-pot synthesis of polyfunctionalized isoxazoles6
have been reported by the reaction of dipyrrolidinium 3,3-dimethylpentanedinitrile-
2,4-dinitronate and acetyl chloride in benzene.
4. Mark Lauten et al.7 have been prepared highly functionlized isoxazoles (3) by the
reaction of N-acetoacetyl derivatives and hydroxyl amine hydrochloride in
methanol.
R
C
XH
R'O O
NH2OH HCl
NaOAc MeOH
N
O
RR
R = R' = Me
X = N(CH3)2
3
5. A variety of 3,5-disubstituted 4-halo isoxazoles (4) are readily prepared in good
to excellent yields under mild reaction conditions by the reaction of 2-alkyn-1-
one with o-methyl oximes, ICl, I2 and Br2 by Jesse P. Waldo et al.
8
R1
O
C
C
R2
NH2OMe HCli)
ii) E X
N
OR2
R1E
R1 = H, Ph, 
R2 = Ph, Me
E X = I2, ICl, Br2 4
6. L. S. Crawley and W. J. Fanshawe9 have prepared isoxazoles (5) from á,â-
unsaturated carbonyl compounds, hydroxyl amine hydrochloride and KOH in
methanol.
R1 R2
O
+ NH2OH HCl
KOH
N
OR1
R2
5
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MECHANISM
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Proton transfer O
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R
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NH
R
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R
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+
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R
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R
THERAPEUTIC IMPORTANCE
Isoxazole derivatives exhibit various biological activities such as,
1. Anticancer.10
2. Insecticidal.11
3. Antiinflammatory.12
4. Analgesic.13
5. Antitubercular.14
6. Antiulcer.15
7. Herbicidal.16
8. Antibacterial.17
9. Antiplatelet.18
10. Antitumer.19
11. Nematocidal.20
John J. Talley and co-worker21 have been prepared N-[[(5-methyl-3-
phenylisoxazol-4-yl)-phenyl]sulfonyl]propanamide sodium salt, parecoxib sodium as
potent and selective inhibitor of COX-2 for parenteral administration. Chengde Wu et
al.22 have synthesized some isoxazole derivatives as an ETA selective endothelin antago-
nist. Hasse Kromann and co-workers23 have prepared 4-aryl-3-isoxazolol amino acid
(6) and reported as antagonists at group I metabotropic glutamate receptors.
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N
O
OH
R1
NH2
HOOC
6
Kun Liu et al.24 have discovered a novel series of peroxisome (7) proliferator-
activated receptor á/ã-dual agonists for the treatment of type-II diabetes and
dyslipidemia. Christian Peifer and co-worker25 have synthesized isoxazole derivatives
(8) contaning pyridyl and flourophenyl ring system as novel p38MAP kinase inhibitor.
Donald  A. Patrick et al.26 have been reported in vitro antiprotozoal activities of dicationic
3,5-diphenylisoxazoles derivatives. Mohamed S. Mohamed Ahmed et al.27 have
synthesized some isoxazole derivatives via a palladium-catalyzed coupling of terminal
alkynes, hydrazine (hydroxylamine), carbon monoxide and aryl iodides which has great
interest in synthetic organic chemistry. Schaller C. et al.28 have been prepared an
interesting class of substrates that can lead to expeditious preparations of
aminopolyhydroxylated compounds, which often exhibit therapeutical properties.
O
N
F3C
CH3
CH3
O
OH
O
7
O
N
CH3
CH3
8
Bente Frolund et al.29 have synthesized 4-aryl-5-(4-piperidyl)-3-isoxazololes (9)
as potent GABAA antagonists. Leze M. P. et al. have been synthesized some isoxazole
derivatives as aromatase inhibitors and have been used to treat breast cancer.30 and
other members of this class have been patented as HIV-1 integrase inhibitors.31 Some
isoxazole and benzisoxazole derivatives are divergently converted to a variety of
complex, polycyclic structures likely to be of use for the synthesis of natural products or
smal l  molecule  drugs . 32-34 Matr inge M.  e t  a l . 35 have repor ted some new
Studies on heterocyclic.....
                    Isoxazoles.....
62
p-hydroxyphenylpyruvates dioxygenase inhibitor-resistant in plants.
NO
OH
NH
9
Mehlisch D. R. et al.36 have synthesized isoxazole derivatives as analgesic
efficacy of intramuscular parecoxib sodium in postoperative dental pain. Ray W. A. et
al.37 have reported isoxazole derivatives as cardiovascular toxicity of valdecoxib. Welsing
P. M. et al.38 have documented the isoxazoles as tumornecrosis factor blocking agents
and leflunomide for treating rheumatoid arthritis in the netherlands. Salter M. W. et al.39
have prepared some novel isoxazoles as cellular neuroplasticity mechanisms mediating
pain persistence. S. Rung and D. Dus40 have synthesized some new isoxazoles as
remedy for leukemia. Kaifan Cheng and Yousef Al- Abed.41 have reported isoxazole
derivatives (10) have found 20 fold more potent than 3-(4-hydroxyphenyl)-4,5-dihydro-
5-aceticacid methyl ester isoxazole inhibits MIF tautomerase with an IC50 of 550 nM.F
OH
N O
O
O CH3
CH3
CH3
10
H. S. Joshi et al.42 have synthesized 3-(3,5-dibromo-4-methoxyphenyl)-5-(3-
bromophenyl)-isoxazole and studied thier antitubercular and antimicrobial activity. Stefano
Chimichi and co-workers43 have investigated cytotoxic activity of 3-quinolinoyl isoxazoles
against leukemia and adenocarcinoma derived cell lines in comparison to the normal
human keratinocytes. Novel cyclohexyl drug resistance modulators44 were synthesized
and evaluated for in vitro inhibition of the drug resistance transporter, MRP1. S. B.
Vogensen et al.45 have been synthesized a series of 2-amino-3-[3-hydroxy-5-(2-me-
thyl-2H-5-tetrazolyl)-4-isoxazolyl]propionicacid as AMPA receptor agonist. V. E.
Kuzmin et al.46 have been prepared [(biphenyloxy)propyl]isoxazole derivatives (11,12)
enhancing the antiviral activity as well as selectivity and decreasing cytotoxicity.
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CF3
CH3
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O
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CH3
11 12
T. J. Jeffrey et al.47 have been prepared some isoxazole derivatives as inhibitors
of fungle inversion. J. M. Shambabu and co-workers48 have been reported synthesis
and antimicrobial activity of indole isoxazolines and isoxazole  derivatives. B. S. Priya
et al.49 have been synthesized novel 6-fluoro-4-piperidinyl-1,2-benzisoxazole amides
and characterized them antimicrobial agents. G. P. Lahm et al.50 have been reported
preparation of isoxazolines for controlling invertebrate pests.
Some drug molecules containing isoxazole nucleus:
Euphoria
(4-Methylaminorex)
Depression and Antidepressants
Gaboxadol
Depression and Antidepressants
Amphetamines and Psychostimulants
Isocarboxazid
Depression and Antidepressants
 
N O
Me Ph
NH
 
NH
N
O
OH
 
N O
MeN
O
NPh
H
H
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Pemoline
Depression and Antidepressants
With an intension of preparing the compounds possessing better therapeutic ac-
tivity, we have under taken the preparation of isoxazoles bearing furan derivatives which
have been described as follows.
SECTION-I : SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-5-[5-
(4-NITROPHENYL)-2-FURYL]-2,3-DIHYDROISOXAZOLES
N
O
NH2
Ph
O
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-5-[5-(4-
NITROPHENYL)-2-FURYL]-2,3-DIHYDROISOXAZOLES
Isoxazoles have been reported to have various pharmacological activities like
anticancer, antimicrobial, antifungal, pesticidal etc. In order to achieving better drug
potency, we have prepared isoxazole derivatives of Type-(III) by the cyclocondensation
of 1-aryl-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-1-ones of Type-(I) with hydroxylamine
hydrochloride in presence of sodium acetate in glacial acetic acid.
O2N
O
O
R NH2OH.HCl
gla. CH3COOH O2N
O
O
NH
R
R = Aryl Type - IIIType - I
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infra red, 1H-nuclear magnetic resonance spectroscopy and
further supported by mass spectrometry.
All the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
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IR SPECTRAL STUDY OF 3-(4-NITROPHENYL)-5-[5-(4-NITROPHENYL)-2-
FURYL]-2,3-DIHYDROISOXAZOLE.
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Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400
cm-1 (DRS).
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NMR SPECTRAL STUDY OF 3-(4-METHYLPHENYL)-5-[5- (4-
NITROPHENYL)-2-FURYL]-2,3-DIHYDROISOXAZOLE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER Spectrom-
eter (400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-5-[5-(4-
NITROPHENYL)-2-FURYL]-2,3-DIHYDROISOXAZOLES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the compounds was carried out by crystalization in
appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (4:6) was used as a mobile phase.
[A] Preparation of 5-(4-nitrophenyl) furan-2-carbaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 1-(4-methoxyphenyl)-3-[5-(4-nitrophenyl)furan-2-yl]prop-
2-en-1-one.
See, Part-I, Section-I[B].
[C] Preparation of 3-(4-methoxyphenyl)-5-[5-(4-nitrophenyl)furan-2-yl]-2,3-
dihydroisoxazole.
To a solution of 1-(4-methoxyphenyl)-3-[5-(4-nitrophenyl)furan-2-yl]prop-2-en-
1-one (3.49 gm, 0.01 mole) in ethanol + DMF (15 + 5 ml), anhydrous sodium acetate
(0.82 gm, 0.01 mole) and hydroxylamine hydrochloride (0.69 gm, 0.01 mole) in
minimum quantity of acetic acid (2 ml) were added. The reaction mixture was refluxed
on oil bath for 7-8 hr. The product was isolated and crystallized from ethanol + DMF
(2:1 ratio).Yield 60%, m.p.158-160 0C. (C20H16N2O5; required : C, 65.93; H, 4.43; N,
7.69%; found : C, 65.87; H, 4.41; N. 7.65%).
Similarly, other 3-aryl-5-[5-(4-nitrophenyl) furan-2-yl]-2,3-dihydroisoxazoles
were prepared. The physical constants are recorded in Table-3a.
[D] Biological  screening of 3-aryl-5-[5-(4-nitrophenyl)-2-furyl]-2,3-
dihydroisoxazoles.
Antimicrobial testing was carried out as described in Part-I, Section-1[C]. The
zones of inhibition of test solution are reported in Table-3b.
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INTRODUCTION
Pyrimidine is the most important member of all the diazine as this ring system
occurs widely in living organisms. Pyrimidine was first isolated by Gabriel and Colman
in 1899. Pyrimidine and its derivatives represent one of the most active class of
compounds possessing a wide spectrum of biological activities.
N
N
1
Pyrimidine and its derivatives have gained prominence because of their potential
pharmaceutical values. Many pyrimidine derivatives play vital role in many physiological
actions. They are among those molecules that make life possible as being some of the
building blocks of DNA and RNA. Pyrimidine is considered to be a resonance hybrid of
the charged and uncharged canonical structures, its resonance energy has been found to
be less than benzene or pyridine.
Some diaminopyrimidines like, trimethoprim (2) is antimalarial agents and also
an effective antibacterial agent when used in combination with a sulphonamide. Minoxidil
(3) is a vasodilator which has been used in the treatment of hypertension.
N
N
H2N
H2N
OCH3
OCH3
OCH3
N
N
32
SYNTHETIC ASPECT
First primary synthesis of thiopyrimidine derivatives from aliphatic fragments was
carried out by frankland and kolbs in 1848. Since than a many distinct primary synthetic
methods has been devised.1-5 Different methods reported are as under.
1. 2-Mercaptopyrimidines can be synthesized by Atul Kumar et al.6 through
condensation of thiourea and substituted â-ketoester in presence of Ziegler-Natta
catalyst system under solvent free condition.
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2. Wei Yi Chen et al.7 have been prepared dihydropyrimidin-2(1H)-ones (4) by
using HBF4 as catalyst under solvent free condition.
R
H O
+
Me R'
O O
NH2
NH2
X
X =O, S
10 mol% HBF4
45 
NH
N
H
Me
O
R'
R
X 
R = Aryl R' = OCH2CH3, CH3
4
3. By the controlled phase transfer catalysis conditions.8
4. Wang Jinjun9 have prepared some new benzo[c]pyrano[4,3-d]pyrimidine
derivatives (5).
O
O
R
NH2NH2
X 
CH3OH   H
+
,
O
NHNH
X 
R
X = O or S 5
R = Ph, 4 -Cl-Ph
3-OCH3 -Ph
 MECHANISM
The reaction mechanism for the formation of pyrimidine derivatives described as
under.
R R
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R R
1
S
NH2
O
Proton transfer
NHNH
S
R
OH
R
1
NN
SH
R R
1
OH
-
-H
+
-H
-
NN
SH
R R
1
Studies on heterocyclic.....
Pyrimidines.....
77
Mechanism can be explained by the reaction between arylidene and thiourea in
which thiourea react with á,â-unsaturated system and electron transfer take place due
to the more electro negativity of oxygen atom than carbon atom. So, oxygen get negative
charge, it condense with amine of thiourea and remove water molecule, so formation of
thiopyrimidine is one type of cycloaddition process.
THERAPEUTIC IMPORTANCE
Thiopyrimidines are excellent reservoir of bioactive substance. In the past years,
the literature enriched with progressive findings about the synthesis and pharmacological
action of thiopyrimidine derivatives. The important activities are as under.
1. Antimicrobial.10, 11
2. Antitumor.12, 13
3. Anti-HIV.14, 15
4. Antiviral.16
5. Antiinflammatory and Analgesic.17
6. Antagonist.18
7. Antihistaminic.19
8. Antitubercular.20
9. Antiherpesvirus.21
S. S. Sangapure et al.22 have tested the antimicrobial activity of benzofuro
[3,2- d]pyrimidine derivatives (6). El Sayed and co-workers23 have synthesized alkylated
substituted mercapto pyrimidine derivatives (7) and studied their anticancer and
antineoplastic activity. H. Y. Moustafa et al.24 have reported some pyrimidine derivatives
and studied their biological activities.
N
N
H
O
NH2
S
6
N
N
H3CS CH3
Cl
7
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N. V. Kaplina and co-workers25 shows herpes inhibiting activity of some mercapto
pyrimidine derivatives (8). Mai A. et al.26 have synthesized 5-alkyl-2-alkylamino-6-(2,6-
difluorophenylalkyl)-3,4-dihydropyrimidin-4(3H)-ones, a new series of potent, broad-
spectrum non-nucleoside reverse transcriptase inhibitors belonging to the DABO family.
R1
R2
R3
R4
N
SH
N
R5
8
Michael D. Varney and co-workers27 have synthesized and evaluated biological
activity of 5-thia-2,6-diamino-4(3H)-oxopyrimidines (9) as  potent inhibitors of
glycinamide gibonucleotide transformylase with potent cell growth inhibition. Huang Y.
L. et al.28 have synthesized non-classical antifolates, 5-(N-phenylpyrrolidin-3-yl)-2,4,6-
triaminopyrimidines and 2,4-diamino-6(5H)-oxopyrimidines as antitumor activity.
N
NH
NH2
O
NH2
S (CH2)n
Ar
O
NH
COOH
COOH
9
Viney Lather and co-workers29 have been proposed to predict the anti-HIV
activity of dihydro(alkylthio)(naphthylmethyl)oxopyrimidines. These models are capable
of providing lead structures for development of potent but safe anti-HIV agents (10). H.
S. Joshi et al.30 have sythesized some new pyrimidines and reported as antitubercular
and antimicrobial agents. Agarwal A. et al.31 have synthesized 2,4,6-trisubstituted
pyrimidine derivatives as pregnancy interceptive agent. Sanmartin C. et al.32 have prepared
new symmetrical derivatives as cytotoxic agents and apoptosis inducers.
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Marie Gompel and co-workers33 have showed that meridianins inhibit various
protein kinases such as cyclin-dependent kinases, glycogen synthase kinase-3, cyclic
nucleotide-dependent kinases and casein kinase. Alistair H. et al.34 have synthesized a
novel series of pyrimidine IKK-2 inhibitors which show excellent in vitro inhibition of
this enzyme and good selectivity over the IKK-1 isoform. L.G. Hammerland et al.35
have been studied structure-activity relationship of thiopyrimidines as mGluR5
antagonists. R. H. Wiley et al.36 have been synthesized some hydroxy-2-thiopyrimidine-
5-carboxaldehyde derivatives used in cancer chemotherapy. Patil L. R. et al.37 have
synthesized some new pyrimidines bearing paracetamol and imidazolyl moieties. Several
thio analogues of pyrimidine were prepared based on the initial activity screening of
several analogues of these heterocycles against Mycobacterium tuberculosis (Mtb) by
Ashish K. Pathak et al.38  E. Ichikawa et al.39 have prepared nucleoside analogues of
constitute an important class of biologically active compounds, especially as antiviral
and anticancer agents. Donn G. Wishka et al.40 have been synthesized furo [2,3-c]
pyridine pyrimidine thioether as potent HIV-1 non-nucleoside reverse transcriptase
inhibitors.
Morever, H. S. Joshi and co-workers41 have been synthesized some new series
of thiopyrimidine bearing cinnoline nucleus and studied their antimicrobial against different
microbes and antitubercular activity against MycobacteriumTuberculosis. R. A. Olmsted
et al.42 have been reported some thiopyrimidine derivatives as potent, HIV-1
non-nucleoside reverse transcriptase inhibitor.
Looking to the diversified activities exhibited and in continuation of our work on
the synthesis of biologically active heterocycles, the synthesis and biological screening
of pyrimidine derivatives have been described as under.
SECTION-I: SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-[5-
(4-NITROPHENYL)-2-FURYL]PYRIMIDINE-2(1H)-THIONES
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SECTION - I
SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-[5-(4-
NITROPHENYL)-2-FURYL]PYRIMIDINE-2(1H)-THIONES
Thiopyrimidines represent one of the most active classes of compounds possessing
a wide spectrum of biological activities, such as significant in vitro activity against DNA
and RNA viruses including polio viruses, diuretic, antitubercular spermidical etc.
Thiopyrimidine derivatives Type-(IV) have been prepared by the reaction of the chalcones
of Type-(I) with thiourea in presence of basic catalyst in ethanol + DMF shown as
under.
O
O2N
O
R
NH2NH2
S
O2N
R = AType - I
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infra red, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry.
All the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of synthesized compounds were compared with standard drugs.
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IR SPECTRAL STUDY OF 6-(4-FLUOROPHENYL)-4-[5-(4-NITROPHENYL)FU
RAN-2-YL]PYRIMIDINE-2(1H)-THIONE.
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-
400cm-1 (DRS).
 
50010001500200030004000
1/cm
30
45
60
75
90
105
%T
3
0
9
7
.7
8
2
9
0
6
.8
2
2
8
1
8
.0
9 2
7
5
0
.5
8
2
6
6
1
.8
5
2
3
5
9
.0
2
1
6
3
9
.5
5
1
5
7
9
.7
5 1
5
3
9
.2
5
1
5
0
8
.3
8
1
4
3
5
.0
9
3
.3
6
3
6
.7
1
1
2
7
8
.8
5
1
2
4
2
.2
0
1
1
8
6
.2
6
1
1
0
7
.1
8
1
0
3
3
.8
8
9
7
2
.1
6
9
4
7
.0
8
8
5
0
.6
4
8
1
7
.8
5
8
0
0
.4
9
7
4
4
.5
5 6
9
2
4
7
md-2007
 
O2N O
N NH
F
S
 
Type 
 
 
Vibration 
Mode 
                 
              Frequency in cm-1                      
Observed                          Reported 
 
Aromatic 
 
 
 
 
Furyl moiety 
 
 
 
Pyrimidine 
 
 
 
C-H str. 
C=C str. 
C-H i.p. (def.) 
C-H o.o.p. (def.) 
C-F str. 
C-O-C str. (sym.) 
C-O-C str. (asym.) 
N=O str. (asym.) 
N=O str. (sym.) 
C=N str. 
C-N str. 
C=S str. 
 
3097 
1508 
1033 
817 
1033 
1242 
1107 
1539 
1336 
1579 
1186 
1582 
 
3090-3030 
1520-1480 
1070-1000 
835-810 
1110-1000 
1275-1200 
1075-1010 
1550-1510 
1365-1335 
1640-1550 
1220-1020 
1590-1550 
 
Studies on heterocyclic.....
Pyrimidines.....
82
NMR SPECTRAL STUDIES OF 6-(4-METHYLPHENYL)-4-[5- (4-
NITROPHENYL)-2-FURYL]PYRIMIDINE-2(1H)-THIONE. 
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER
Spectrometer (400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-[5-(4-
NITROPHENYL)-2-FURYL]PYRIMIDINE-2(1H)-THIONES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the compounds was carried out by crystalization in
appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (3:7) was used as a mobile phase.
[A] Preparation of 5-(4-nitrophenyl)furan-2-carbaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)furan-2-yl]prop-2-
en-1-one.
See, Part-I, Section-I[B].
[C] Preparation of 6-(4-methylphenyl)-4-[5-(4-nitrophenyl)furan-2-
yl]pyrimidine-2(1H)-thione.
A mixture of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)furan-2-yl]prop-2-en-1-
one (3.33gm, 0.01 mole) and thiourea (0.76 gm, 0.01 mole) in ethanol + DMF (25 +10
ml) was refluxed on an oil bath in presence of basic catalyst KOH (0.1 mole) for 6-7
hours. The product was isolated, the separated solid was filtered out and crystallised
from dioxan.Yield 69%, m. p. 162-164 0C. (C21H15N3O3S; required : C, 64.77; H,
3.88; N, 10.79%; found : C, 64.68; H, 3.85; N, 10.74%).
Similarly, other 6-aryl-4-[5-(4-nitrophenyl)-2-furyl]pyrimidine-2(1H)thiones were
prepared. The physical constants are recorded in Table-6a.
[C] Biological screening of 6-aryl-4-[5-(4-nitrophenyl)-2-furyl]pyrimidine-
2(1H)-thiones.
Antimicrobial testing was carried out as described in Part-I Section-I[C]. The
zones of inhibition of test solution are recorded in Table-6b.
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INTRODUCTION
Cyclohexenones are derivatives of cyclohexane with carbonyl group at position-
1 and double bond at position-2. There are different types of cyclohexenone derivatives
but the greatest difference in structure and properties is exerted by the groups attached
to carbon atom.
Cyclohexenone is the parent of a series of compounds that is important in
agricultural and medicinal chemistry. Cyclohexenones can be conveniently synthesized
by the treatment of á,â-unsaturated carbonyl compounds with ethylacetoacetate in basic
media.
O
1
In recent years cyclohexenone derivatives have gained lot of interest because of
their prominent pharmaceutical properties.
SYNTHETIC ASPECT
Different methods for the preparation of cyclohexenone derivatives have been
described in literature.1-10
1. A review of the earlier literature by Gerald et al.11 described representative
synthetic procedure of cyclohexenone derivatives (2).
O
2
2. Byong-Don Chong et al.12 have been prepared cyclohexenone derivatives (3) by
tandem michael addition-aldol condensation of â-keto esters to conjugate enones
(or enals) in t-BuOH.
EtO
R1
O O
R5
+
R4
R4'
R3 R2
O t-BuOk
t-BuOH
R1
R2
O
R4
R4'
R5
EtOOC
3
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3. Andrea Buzas et al.13 have been prepared cyclohexenone (4) by reaction of various
substituted 5-en-2-yn-1-yl acetates with using biphenyl phosphine as catalyst in
methanol in basic media.
Ph
OAc
CH3
CH2
i) 1% Biphenyl Phosphine
ii) K2CO3, rt
MeOH
O
CH3Ph
4
4. Ken Tanaka et al.14 have synthesized cyclohexenone (5) from 4-alkynals and
alkynes in presence of Rh catalyst via novel [4+2] annulation.
H
O
Me
n-Hex
R1
R2
+
5 - 20%
[Rh(Ligand)]BH4 
CH2Cl2
rt
O
R1
R2
n-Hex H
Me
R2= Ph
R1 =H,CO2Me,CO2Et
5
MECHANISM
R
R1
O R CH
CH
O
R1
+
-
(A)
CH3
O
COOC2O5
OH
-
CH3
O
CH
-
COOC2O5
(B)
(A) + H+
R CH
O
R1
+
+ CH3
O
CH
-
COOC2O5
(i)
(ii)
(iii)
-H2O
R R1
O
H5C2OOC
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The addition reaction between ethylacetoacetate and á ,â-unsaturated ketones
give cyclohexenone via Michael addition. This reaction has been carried out in basic
media by using sodium ethoxide or anhydrous K2CO3 in acetone. During the reaction
nucleophillic addition of carbanion takes place to the C=C of the acceptor. The
á ,â-unsaturated compound is known as acceptor and ethylacetoacetate is known as
donor.
THERAPEUTIC IMPORTANCE
Cyclohexenone and its derivatives are widely used in pharmaceutical industry.
Considerable interest has been shown in the chemistry of cyclohexenone due to their
wide spectrum of therapeutic activities which are listed as under.
1. Anticancer.15
2. Antitubercular.16
3. Anticonvulsant.17, 18
4. Antithrombitics.19
5. Antagonist.20
6. Antibiotic.21, 22
7. Cardiovascular.23
8. Antifungal.24, 25
 9. Antiplatelet.26
Antimicrobial activities of cyclohexenones have been studied by Salama and
Atshikh.27 Cyclohexenone possess neutropeptide ã-receptor antagonist activity which
was reported by Takehiro and co-workers.28 Broughton Howard et al.29 have
demonstrated cyclohexenones as GABA a5 receptor ligands for enhancing coagulating
properties. Cyclohexenones possess inhibitory activity against the growth of lettuce
seeding found by Kimura and co-workers.30 Alekseeva L. M. and co-workers31 have
synthesized cyclohexenone derivatives which are useful as neurotropic activity. Patricia
Silva Melo et al.32 have been equipped cyclohexenone (6) as gastroprotective effect.
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6
Erin Joseph et al.33 have been synthesized 2-crotonyloxymethyl-2-cyclohexenones
and reported as antitumer agents. N. D. Eddington et al.34 have prepared potential
enaminone as anticonvulsants. Chuihua Kong et al.35 have reported some cyclohexenone
derivatives as their inhibitory activity on weeds and fungal pathogens. T. Sunazuka and
co-workers36 reported cyclohexenone derivatives as potent, orally bioactive and selec-
tive inhibitors of acetylcholinesterase. Alan J. Anderson et al.37 have synthesized
cyclohexenone derivatives and studied on the anticonvulsant activity and potential type-
IV phosphodiesterase inhibitor (7).
NH
O
R1 R2
O
7
Edward J. et al.38 have synthesized 2,3-dihydro-5-(3-oxo-2-cyclohexen-1-yl)-
2- benzofurancarboxylic acids and their salts which are used in the treatment of brain
injury. K. R. Scott et al.39 have documented cyclohexenone derivatives and studied on
the anticonvulsant activity. Toshiyuki et al.40 have prepared some novel cyclohexenone
and screened for their allergy inhibitor, antithrombotic platelet aggregation inhibitors
and fibrinogen antagonist activity. Cyclohexenone and its derivatives have been prepared
and reported as broad spectrum of physiological properties viz antibiotics,41, 42
bactericidal43 etc. H. S. Joshi and co-workers44 have synthesized some new 6-
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carbethoxy-5-(3’-bromophenyl)-3-aryl-2-cyclohexenone derivatives (8) and reported
as antitubercular and antimicrobial agents44.
R
O
Br
EtOOC
8
Y. F. Shealy et al.45 have demonstrated cyclohexenones as anticancer agents.
Mathias Alterman et al.46 have designed and fast synthesis of C-terminal duplicated potent
C2-symmetric P1/P1’-modified HIV-1 protease inhibitors. F. Nara et al.
47 synthesized
some cyclohexenones as powerful and specific inhibitor of neutral sphingomyelinase (N-
SMase). T. Kolter et al.48 have anticipated cyclohexenone derivatives to be a promising
agent for the treatment of ceramide-mediated pathogenic states such as inflammation
and immunological and neurological disorders. Q. Zhang and co-workers49 have prepared
glutathionylated 2-exomethylenecyclohexenone as antitumer agents. The presence of
pesticidal activity among cyclohexenone derivatives is well documented.
The compound 2-{(E,Z)-1-[(2R,S)-2-(4-chlorophenoxy)ropoxyimino]butyl}-3-
hydroxy-5-thian-3-yl)cyclohex-2-en)-one (9) has been marketed under the name of
‘Profoxydim’ as an herbicides.
O
OH
S
CH3
N
O
CH3
O
Cl
9
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Indazole or benzopyrazoles a heterocyclic ring system in which a benzene ring is
fused to two carbon atoms of a pyrazole ring, is capable of existing in three tautomeric
forms (10, 11, 12).50 Although the chemistry of indazoles has been broadly studied, they
have not been found in natural products and are at the present time of little commercial
use. It was first described by Buchner in 1869.
N
N
H
N
N
NH
N
10 11 12
SYNTHETIC ASPECT
Several methods51-57 are available for the preparation of indazoles. Some of these
are as under.
1. D. Vina and co-workers58 have synthesized some indazole derivatives (13) from
ortho-halogenated alkanoylphenones and benzophenones via copper-catalyzed
amination by using 0.2 % mole of CuO in the presence of K2CO3.
R1
O
X
R2
CuO
K2CO3
NH2-NH-R3
R2 N
N
R1
R3R1 = Me, Ph R3 = MeR2 = Alkyl X = Cl, F 13
2. K. Inamoto et al.59 projected a synthetic method of indazole derivatives (14)
from benzophenione tosylhydrazones by using catalytic amount of Pd(OAc)2 in
the presence of Cu(OAc)2 and AgOCOCF3 in DMSO.
N
NH Ts
R'
R
Pd(OAc)2
Cu(OAC)2 AgOCOCF3,
DMSO, 50 
N
N
Ts
R
R'
R = R' = H, OMe, CN, NH2, OH, Br 14
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3. H. S. Joshi and co-workers60 have been synthesized some indazole derivatives
(15) from cyclohexenone by using hydrazine hydrate in glacial acetic acid.
O
EtOOC
Cl
R
NH2-NH2
Gla.CH3COOH
Cl
N
H
N
O
R
15
4. M. Boulouard et al.61 have been prepared 4-substituted indazoles (16) by
diazotization of 2-methylanilines with aqueous sodium nitrite solution in fluoroboric
acid (50% solution in water) and by potassium acetate and 18-crown-6 in dry
chloroform.
CH3
NH2
X
i) 50% HBF4
ii) 50% aq.NaNO2
iii) AcOK, 18-Crown-6
CHCl3, rt
N
N
H
X
X = F, Cl, Br, I 16
5. A facile synthesis of substituted indazoles from 2-acyl aryl mesylates and hydrazine
was described by Carom Stephane et al.62
6. Recently, A novel three-component method for the synthesis of 6,7-dihydro-6,6-
dimethyl-2-phenyl-9-aryl-[1,2,4]-triazolo[1,2-a]indazole-1,3,8(2H,5H,9H)-
trione derivatives under solvent free condition have been proposed by  A. Bazgir
et al.63
MECHANISM
C
O
R R1
H5C2O
O
NH2-NH2
..
+
R R
H5C2O
O N-NH2
-H2O
..
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Synthesis of indazoles can be accomplished from hydrazones of substituted
aromatic diketones. The cyclization accompanied at high temperature in the presence of
hydrochloric acid.
THERAPEUTIC IMPORTANCE
It is exposed from the literature survey that indazole derivatives are better
restorative agents and they have been found possessing various biological activities
reported as under.
1. Antimicrobial.64, 65
2. Anticacer.66, 67
3. Antiinflammatory.68
4. Anti-angiogenesis.69
5. Antiproliferative.70
6. Antibacterial.71
7. Antifungal.72,73
8. Antiplatelet.74
9. Anti-HIV.75,76
10. Antiparasitic.77-78
Moreover, N. Shigehide et al.79 have prepared indazole derivatives which was
used as intermediate for the preparation pesticides. Stack and co-workers80 have
reported antipsychotic aminomethyl derivatives of indazole. I. T. Hwang et al.81 have
synthesized some new 2-phenyl-4,5,6,7-tetrahydro-2H-indazole derivatives as paddy
field herbicides. M. N. Nasr et al.82 have synthesized some novel 3,3a,4,5,6,7-
hexahydroindazole and arylthiazolylpyrazoline derivatives as anti-inflammatory agents.
K. A. Abouzid et al.83 have synthesized and tested for antiinflammatory activity of newer
indazolones. Wang Q. et al.84 have described the synthesis and herbicidal activity of
2-cyano-3-substituted-pyridinemethylaminoacrylates. Wang Q. et al.85 have synthesized
and reported herbicidal activity of 2-cyano-3-(2-chlorothiazol-5-yl)methyl
aminoacrylates. Li-Chen Chou et al.86 have been synthesized and reported analogs of
1-benzyl-3-(5-hydroxymethyl- 2-furyl) indazole (17) as novel anti-leukemia agents.
D. Zhang et al.87 have reported design, synthesis and evaluation of indazoles (18) as
novel 5-HT1F receptor agonists.
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N
N
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O
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CH3
18
A. Vasudevan and co-workers88 prepared aminopiperidine indazole derivatives
(19) as orally efficacious melanin concentrating hormone receptor-1 antagonists. Y. Feng
et al.89 have reported structure activity relationships, drug metabolism and pharmacokinetic
properties for indazole piperazine and indazole piperidine (20) as inhibitors of
ROCK-II.
N
N
H
H3CO
NH
N R
19
N
N
H
NH
N
O
R
20
Rajni Garg et al.90 have synthesized indazole derivatives and use as HIV-1 protease
inhibitor. M. Ikeguchi et al.91 have documented the synthesis and herbicidal activity of
new oxazinone herbicides with a long-lasting herbicidal activity against Echinochloa
oryzicola. A. Gomtsyan and coworkers92 have prepared series of indazole derivatives
(21) as TRPV1 antagonists with better pharmacokinetic properties and higher efficacy
in inflammatory pain model. Indazolium trans-[tetrachlorobis (1H-indazole) ruthenate
(KP1019 or FFC14A) compound93 have been synthesized and reported as anticancer.
Li -J iau  Huang e t  a l . 94 have  synthes ized  N 2- ( subs t i tu ted  benzyl ) -3- (4-
methylphenyl)indazole derivatves as novel anti-angiogenic agents. O. Rosati et al.95 have
reported synthesis, docking studies and anti-inflammatory activity of 4,5,6,7-tetrahydro-
2H-indazole derivatives (22).
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22 R =R1 =R2 =R21
V. Collot et al.96 have prepared some indazole derivatives which is found in
inhibitors of platelet aggregation. C. C. Wu and co-workers97 have synthesized 1-benzyl-
3-(5-hydroxymethyl-2-furyl)indazole (YC-1) derivatives as inhibition of matrix
metalloproteinases (MMPs). Indazole derivative prepared by other chemist specifically
known to be active as protein kinase inhibitors, in cancer cell proliferative disorders,
alzheimer’s disease,98 viral infections99 and neuro degenerative disorders.100 K. W. Woods
et al.101 have demonstrated the synthesis and structure activity relationships, leading to
the discovery of a indazole-pyridine analogue. These compounds bind in the ATP binding
site, are potent ATP competitive and reversible inhibitors of B/Akt activity. N. I. Martin
and co-workers102 have been proposed synthesis of [1-benzyl-3-(5'-hydroxymethyl-2'-
furyl)-indazole which acts synergistically with CO, activating Soluble guanylate cyclase
(sGC) to a level comparable to that achieved upon binding of nitric oxide, the endogenous
activator of sGC. I. Drizin et al.103 have prepared some indazole derivatives as TRPV1
antagonists.
SECTION-I : SYNTHESIS AND BIOLOGICAL SCREENING OF ETHYL 6-(5-
( 4 - N I T R O P H E N Y L ) F U R A N - 2 - Y L ) - 2 - O X O - 4 - A RY L C Y C L O H E X - 3 -
ENECARBOXYLATES
SECTION-II : SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-
[5-(4-NITROPHENYL)FURAN-2-YL]-2,3a,4,5-TETRAHYDRO-3H-INDAZOL-
3-ONES
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF ETHYL 6-(5-(4-
NITROPHENYL)FURAN-2-YL)-2-OXO-4-ARYLCYCLOHEX-3-ENE-
CARBOX YLATES
Cyclohexenone derivatives have extensive consideration in bioactivities. In view
of their potential pharmacological properties such as antimicrobial, anticonvulsant,
anticancer, etc. led by these considerations; the preparation of cyclohexenone derivatives
of Type-(V) has been undertaken. The synthesis was carried out by the condensation of
1-aryl-3-[5-(4-nitrophenyl)furan-2-yl]  prop-2-en-1-ones of Type-(I)  with
ethylacetoacetate shown in presence of basic catalyst like K2CO3 shown as under.
O
O2N
R
O Ethylacetoacetate
K2CO3
Type - I
O
O2N
R
OH5C2OOC
Type - V R = Aryl
The structure elucidation of synthesized compounds have been done on the basis
of elemental analyses, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry.
All the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of synthesized compounds were compared with standard drugs.
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Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range :
4000-400cm-1 (DRS).
 
Type 
 
 
Vibration 
Mode 
 
Frequency in cm-1 
Observed                     Reported 
Alkane 
-CH3 
 
 
Aromatic 
 
 
 
Furyl moiety 
 
 
 
Cyclohexenone 
 
 
C-H str. (asym.) 
C-H str. (sym.) 
C-H i.p.def. (asym.) 
C-H o.o.p. def. (sym.) 
C-H str. 
C=C str. 
C-H i.p.def. 
C-H o.o.p.def. 
C-O-C str. (sym.) 
C-O-C str. (asym.) 
N=O str. (asym.) 
N=O str. (sym.) 
C=O str. of ester 
C=O str. of 
cyclohexenone 
2982 
2924 
1462 
1373 
3074 
1528 
1024 
835 
1211 
1057 
1539 
1340 
1738 
1705 
2975-2950 
2880-2860 
1475-1435 
1390-1360 
3080-3030 
1520-1480 
1070-1000 
835-810 
1275-1200 
1075-1010 
1550-1490 
1335-1315 
1750-1725 
1720-1690 
 
 
IR SPECTRAL STUDY OF ETHYL-6-(5-(4-NITROPHENYL)FURAN-2-YL)-2-
OXO-4-(P-METHOXYPHENYL)CYCLOHEX-3-ENECARBOXYLATE.
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NMR SPECTRAL STUDY OF ETHYL-6-(5-(4-NITROPHENYL)FURAN-2-YL)-
2-OXO-4-P-TOLYLCYCLOHEX-3-ENECARBOXYLATE.
 
 
O2N
O
O
COOC2H5
CH3
Ha
Hb
He
Hc
Hd
HfHg
a
a'
b
b'
c
c'
d
d'
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER Spectrometer
(400 MHz).
 
 
Signal 
No. 
 
 
Signal Position 
(δ ppm) 
 
 
Relative No. 
of protons 
 
 
Multiplicity 
 
 
Inference 
 
 
J Value 
In Hz 
 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
 
1.23 
2.33 
2.43 
2.78 
3.05 
3.82 
4.27 
6.28 
6.84 
7.18 
7.42 
7.76 
8.22 
 
3H 
3H 
2H 
1H 
1H 
1H 
2H 
1H 
1H 
2H 
2H 
2H 
2H 
 
triplet 
singlet 
doublet 
doublet 
doublet 
doublet 
multiplate 
doublet 
doublet 
doublet 
doublet 
doublet 
doublet 
 
-CH2CH3 
Ar-CH3 
-Ha, Hb 
-CHd 
-CHe 
-CHc 
-CH2CH3 
Furyl-Hf 
Furyl-Hg 
Ar-Ha,a’ 
Ar-Hb,b’ 
Ar-Hc,c’ 
Ar-Hd,d’ 
 
- 
- 
- 
- 
- 
- 
- 
J = 3.44 
J = 3.44 
J = 8.08 
J = 8.20 
J = 8.96 
J = 9.36 
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EXPANDED ALIPHATIC REGION
 
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF ETHYL6-(5-(4-
N I T R O P H E N Y L ) F U R A N - 2 - Y L ) - 2 - O X O - 4 - A RY L C Y C L O H E X - 3 -
ENECARBOXYLATES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the synthesized compounds was carried out by
crystallization in appropriate solvents. TLC was carried out on silicagel-G as stationary
phase. Ethyl acetate: Hexane (2:8) was used as a mobile phase.
[A] Preparation of  5-(4-nitrophenyl) furan-2-carbaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-
1-one.
See, Part-I, Section-I[B].
[C] Preparation of  ethyl-6-(5-(4-nitrophenyl)furan-2-yl)-2-oxo-4-p-
tolylcyclohex-3-enecarboxylate.
A mixture of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-1-one
(3.33 gm, 0.01 mole), ethylacetoacetate (1.14 gm, 0.01 mole) and K2CO3 (1.38 gm,
0.01 mole) was taken into dry acetone (20-25 ml) and then the mixture was stirred at
room temperature till the acetone is evaporated off. The contents were poured onto
crushed ice and neutralized with HCl. The product separated was filtered and crystallised
from ethanol. Yield 48%, m. p. 162-164 0C. (C26H23NO6; required :  C, 70.10;  H,
5.20;  N, 3.14%; found : C, 70. 06;  H, 5.15;  N, 3.09%).
Similarly, other Ethyl 6-(5-(4-nitrophenyl)furan-2-yl)-2-oxo-4-arylcyclohex-3-
enecarboxylates  were prepared. The physical constants are recorded in Table-5a.
[D] Biological screening of ethyl 6-(5-(4-nitrophenyl)furan-2-yl)-2-oxo-4-
arylcyclohex-3-enecarboxylates.
Antimicrobial testing were carried out as described in Part-I, Section-I[C]. The
zones of inhibition of test solution are reported in Table-5b.
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SECTION-II
SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-[5-(4-
NITROPHENYL)FURAN-2-YL]-2,3a,4,5-TETRAHYDRO-3H-INDAZOL-3-
ONES
Different derivatives of indazole demonstrate exciting biological properties like
anticancer, antiinflammatory, anticonvulsant, antipyretic etc. With a observation to
prepare more potential drug value compounds, we have carried out the synthesis of
indazole derivatives of Type-(VI), which have been prepared by the condensation of
cyclohexenone derivatives of Type-(V) with hydrazine hydrate in presence of glacial
acetic acid, which have been briefed as under.
O
O2N
R
O
H5C2OOC
NH2-NH2.H2O
Gla.CH3COOH
O2N
Type - VR = ArylType - V
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy.
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesized compounds were compared with standard drugs.
The details have been cited in Part-I, Section-I[C].
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IR SPECTRAL STUDIES OF 6-(4-METHYLPHENYL)-4-[5-(4-
NITROPHENYL)-2-FURYL]-2,3a,4,5-TETRAHYDRO-3H-INDAZOL-3-ONE.
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NMR SPECTRAL STUDY OF 6-(4-FLUOROPHENYL)-4-[5-(4-
NITROPHENYL)FURAN-2-YL]-2,3a,4,5-TETRAHYDRO-3H- INDAZOL-3-ONE.
 
 
O2N
O
F
N
H
N
O
Hb
Hc
Hh
Hg Hf
a
a'
b
b'
Hd He
c
c'
d
d'
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER Spectrometer
(400 MHz).
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EXPANDED AROMATIC REGION
 
EXPANDED ALIPHATIC REGION
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 6-ARYL-4-[5'-(4-
NITROPHENYL]-2,3a,4,5-TETRAHYDRO-3H-INDAZOL-3-ONES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all synthesized compounds was carried out by crystalization
in appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (4:6) was used as a mobile phase.
[A] Preparation of  5-(4-nitrophenyl) furan-2-carbaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 1-(4-methylphenyl)-3-[5-(4-nitrophenyl)-2-furyl]prop-2-en-
1-one.
See, Part-I, Section-I[B].
[C] Preparation of  ethyl  6-(5-(4-nitrophenyl)furan-2-yl)-2-oxo-4-p-
tolylcyclohex-3-enecarboxylate.
See, Part-V, Section-I[C].
[D] Preparation of 6-(4-methylphenyl)-4-[5-(4-nitrophenyl)furan-2-yl]-2,3a,4,5-
tetrahydro-3H- indazol-3-one.
A mixture of ethyl 6-(5-(4-nitrophenyl)furan-2-yl)-2-oxo-4-p-tolylcyclohex-3-
enecarboxylate (4.45 gm, 0.01 mole) and hydrazine hydrate (0.02 mole, 80%) in methanol
(25 ml) was refluxed for 5 hr. The mixture was poured onto crushed ice and neutralized
with HCl. The product separated was filtered and crystallised from dioxan. Yield 69%,
m. p. 175-177 0C. (C24H19N3O4; required : C, 69.72; H, 4.63; N, 10.16%; found : C,
69.70; H, 4.59; N, 10.12%).
Similarly, other 6-aryl-4-[5-(4-nitrophenyl)furan-2-yl]-2,3a,4,5-tetrahydro-3H-
indazol-3-ones were prepared. The physical constants are recorded in Table-6a.
[E] Biological screening of 6-aryl-4-[5-(4-nitrophenyl)furan-2-yl]-2,3a,4,5-
tetrahydro-3H-indazol-3-ones.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of test solutions are recorded in Table-6b.
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INTRODUCTION
Azomethine derivatives have been found to be potent drug in pharmaceutical
industries and possess a wide spectrum of biological activity. Azomethines are also known
as schiff base and they are well known interemediate for the preparation of azetidinone,
thiazolidinone, formazone, arylacetamide and many other derivatives. These are the
compounds contain characteristic -C=N group. D. R. Dabideen et al.1 have been
prepared schiff base (1) containing indole moiety as potent inhibitors of macrophage
migration inhibitory factor proinflammatory activity.
OH
N
MeO O
N
H
1
Azomethines were discovered by Hugo Schiff2 by the condensation of carbonyl
compounds with primary amines in presence of acid catalyst in 1864. However, it is
more convenient to work in a solvent such as alcohol, dilute acetic acid or glacial acetic
acid. Sometime the reaction is aided by trace of acid in other cases the hydrochloride of
the amines can be used in the synthesis.
In general schiff bases do not react further with either of the reagents used in
their preparation as do most of the other types of simple intermediates.
SYNTHETIC ASPECT
Azomethine derivatives can be prepared by various methods, which are described
as under.
1. P.  L .  Beaul ieu  and co-workers 3 have  synthes ized  (E ) -N -phenyl
methyleneglycineethyl ester by the cyclocondensation of glycine ethyl ester
hydrochloride, t-butylmethyl ether (TBME), benzaldehyde was added followed
by anhydrous Na2SO4 and triethylamine.
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2. Amanda J. Gallant et al.4 have prepared schiff bases by condensation of equimolar
quantity of 3,6 diformyl catechol and substituted o-phenylenediamine.
3. Nataliya E. Borisova et al.5 have demonstrated metal-free methods in the synthesis
of macrocyclic schiff bases by the condensation of 2,6-dicarbonyl derivatives of
phenols and thiophenols with diamines in the presence of acid.
4. Ina Bolz et al.5 have reported novel schiff bases (2) derived from 5-aminobarbituric
acid with para-nitro and para-N,N-dimethylamino cinnamaldehyde in ethanol.
N
H
N
O O
R
1
O
N
R
22
5. H. S. Joshi et al.7 have synthesised several schiff bases (3) from 4-amino-5-(3-
pyridyl)-4H-1,2,4-triazol-3-thiol and different aryl aldehyde by using glacial acetic
acid as a catalyst.
N
N
N
N
NH2
SH
+ R CHO
gl. CH3COOH
N
N
N
N
N
SH
R3R = Aryl
6. Takanori Tanaka et al.8 have developed new chiral schiff base (4) as a catalyst
for the enantioselective addition of diethylzinc reagents to aldehydes.
R1
O OH
t-Bu
+
NH2R2
OH
R1
N OH
t-Bu
R2
OH
R2 = i-Pr, t-Bu
R1 = Me, Et
4
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MECHANISM
R
H
O
H
+
R
H
OH
+
+ NH2 R'
..
R
H
OH
H2N
R'+
R
H
OH2
HN
R'..
+
-H2O 
+H2O H
R
N
H
R'
+
-H
+
H
R
N
R'
THERAPEUTIC IMPORTANCE
Schiff bases exhibit a wide range of pharmacological activities like antifungual,
antibacterial, antiviral, anti-inflammatory etc. B. Shivarama Holla et al.9 have prepared
some new schiff bases having anticancer activity. Ravindra V. Chambhare et al.10 have
prepared some azomethines and tested for their antimicrobial activity. Yadav Bodke and
S. S. Sangapure11 have synthesized some azomethines and tested for their biological
activity. Pawar et al.12 have synthesized azomethines by the condensation of iodovanillin
with different substituted aromatic amines, and determined antibacterial activity. N. Raman
and co-workers13 have been prepared schiff bases of 4-aminoantipyrine and reported
as antimicrobial activity. R. Nair et al.14 have been prepared some 4-ethyl-6-{(E)-1-
[3-arylimino]ethyl}benzene-1,3-diol derivatives (5) from resacetophenone and reported
their antibacterial activity.
OH OH
H5C2
N
CH3
R
R = m -NO2-Ph, o -NO2-Ph
5
D. R. Shekawat et al.15 have reported in an earlier communication the synthesis
and study of schiff bases from substituted benzaldehyde N-mustards and various aryl
amines. A number of compounds from this series displayed significant activity against
dunning leukemia (solid), lymphoid leukemia (L1210), and walker carcinosarcoma (256)
(intramuscular).  S. Ren and co-workers16 have reported synthesis, biological evaluation,
and quantitative structure-activity relationship analysis of new schiff bases of hydroxy
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semicarbazide as potential antitumer agents. M. A. Castro et al.17 have synthesized schiff
base (6) from podophillic aldehydes and aliphatic, aromatic and heterocyclic primary
amines, all of them maintained the main biological property the cytotoxic selectivity against
the HT-29 cell line.
O
O
R
N
R'
COOCH3
H3CO
OCH3
OCH3
R = H, OCH3
R' = Het.aryl
6
Lei Shi et al.18 have confirmed synthesis and antimicrobial and antifungal activities
of schiff’s bases derived from 5-chlorosalicylaldehyde and primary amines. Schiff bases
also shows excellent fluorescent properties which is reported by different chemists.19-21
Schiff’s bases  are also utilized as  starting  material  in  the synthesis of industrial.22 and
biological compounds  such as â-lactams.23 S. Samadhiya et al.24 have been prepared
some schiff bases and reported as herbicidal and pesticidal activities. J. Jyh-Jia et al.25
have synthesized a series of chemically modified aryl-aldehyde schiff bases and tested
for their antioxidant activity and radiation protection. J. Parekh and co-workers26 have
demonstrated some 4-[(arylidene)amino]benzoicacid and screened as potential
antibacterial agents against A. faecalis ATCC 8750, E. aerogenes ATCC 13048, E.
coli ATCC 25922, K. pneumoniae NCIM 2719, S. aureus ATCC 25923, P. vulgaris
NCIM 8313, P. aeruginosa ATCC 27853 and S. typhimurium ATCC 23564 using the
Agar Ditch method. Palwinder Singh et al.27 have reported syntheses and anti-cancer
activities of 2-[1-(indol-3-yl)-but-3-enylamino]-2-phenyl-ethanols (7).
NEtOOC
H
N
R
R = H, Cl7
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S. K. Sridhar et al.28 and R. Mladenova et al.29 have separately synthesized some
schiff base derivatives and reported as antibacterial agents. P. Panneerselvam et al.30
and S. N. Pandeya et al.31-32 have been separately prepared some schiff base derivatives
and reported as antifungal agent. M. N. Ibrahim et al.33 have reported synthesis and use
of schiff bases as fluorimetric analytical reagents. V. Alagarsamy et al.34 have been
reported some schiff base bearing quinazolin nucleus as analgesics and anti-inflammatory
agents. S. B. Desai et al.35 and P. Pathak et al.36 have separately reported schiff bases
as anticancer agents. K. Vashi et al.37 have synthesized a series of 2'-hydroxy-3'-chloro-
5'-ethyl-N-(p-tolyl)-chalconimines  and screened for their antibacterial activity against
Staphylococcus aureus and Escherichia coli.  Michael J. Hearn et al.38 have been
prepared isoniazide schiff bases and evaluated as antitubercular activity against
Mycobacterium tuberculosis. S. N. Pandeya et al.39 have reported synthesis,
antibacterial, antifungal and anti-HIV activity of schiff base of isatin with N-[6-
chlorobenzothiazol-2-yl]thiosemicarbazide.
From above importance of schiff bases we also studied the methyl-N-aryl amines
by reduction of schiff base. From literature survey it is proved that these derivatives
have different variety of biological activities such as P2X7 receptor antagonists,
40 HDM2-
p53 protein-protein antagonists,41 MCH1 receptor antagonist,42 NPY5 antagonists,43
dual Atk1/2 inhibitors,44 Selective (8) dopamine D3 receptors,45 antiobesity (9) and
antidiabetic.46
O CH3N
N
NH
O
OH
NH
MeO2S
OH
NH
OCHF2
8 9
Several methodologies also reported for the synthesis of methyl-N-aryl amine
derivatives like, Diels-Alder reaction,47 carbonylation/intramolecular amidation,48phenol-
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Ugi-Smiles condensation,49 based-induced cyclization,50 and  Staudinger/aza-Wittig
reaction,51 by using bifunctional reagents in MCRs,52,53 by Ullmann-Goldberg coupling,54
by using transmetallating agents such as triarylbismuth,55 aryllead triacetates,56 arylboronic
acids,57,58  hypervalent aryl siloxanes.59
Looking to the fascinating properties of azomethines, we have synthesised some
new azomethines, which have been described as under.
SECTION-I : SYNTHESIS AND BIOLOGICAL SCREENING OF N-{[5-(4-
NITROPHENYL)FURAN-2- YL]METHYLIDENE}-N-ARYLAMINES
SECTION-II : SYNTHESIS AND BIOLOGICAL SCREENING OF N-{[5-(4-
NITROPHENYL)FURAN-2-YL]METHYL}-N-ARLAMINES
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF N -{ [5- (4-
NITROPHENYL)FURAN-2-YL] METHYLIDENE}-N-ARYLAMINES
The increasing copyright literature of current years demonstrates that the
azomethines derivatives are worn as superior therapeutic agents. In vision of these
conclusion, it appeared of concentration to synthesize Schiff bases of Type-(VII) by the
condensation of 5-(4-nitrophenyl)furan-2-carbaldehyde with various aromatic amines
in order to study their biodynamic actions.
O
O2N
CHO
R - NH2
O
O2N
N R 
Gla.CH3COOH
R = Aryl Type - VII
The structures of the synthesised products have been characterized by means of
elemental analysis, infra red, 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also.
The products have been screened for their in vitro biological assay like
antimicrobial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesised compounds were compared with standard drugs.
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IR SPECTRAL STUDY OF 4-CHLORO-N-{[5-(4-NITROPHENYL)-2-FURYL]
METHYLENE} ANILINE.
  
Type 
 
 
Vibration 
Mode 
         
             Fr
        Obse
 
Aromatic 
 
 
 
 
Furyl moiety 
 
 
 
Schiff base 
 
C-H str. 
C=C str. 
C-H i.p.def. 
C-H o.o.p.def. 
C-Cl str. 
C-O-C str. (sym.) 
C-O-C str. (asym.) 
N=O str. (asym.) 
N=O str. (sym.) 
C=N str. 
 
3051
1471
1039
810
783
1259
1066
1518
1344
1685
 
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range :
4000-400 cm-1 (DSR).
 
O2N
O N
Cl
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NMR SPECTRAL STUDY OF 4-METHYL-N-{[5-(4-NITROPHENYL)-2-FURYL]
METHYLENE}ANILINE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER
Spectrometer (400 MHz).
 
Signal 
No. 
 
 
Signal Position 
(δ ppm) 
 
 
Relative No. 
of protons 
 
 
Multiplicity 
 
 
1 
2 
3 
4 
5 
6 
7 
 
3.84 
6.95 
7.13 
7.30 
8.00 
8.28 
8.40 
 
3H 
2H 
2H 
2H 
2H 
2H 
1H 
 
singlet 
doublet 
dou. doublet 
doublet 
doublet 
doublet 
singlet 
 
NO2
OCH
N
O
CH3
d
d'
c
c'
HbHa
He
a
a'
b
b'
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF N-{[5-(4-NITROPHENYL)
FURAN-2-YL] METHYLIDENE}-N-ARYLAMINES
 Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all synthesized compounds was carried out by crystallization
in appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (4:6) was used as a mobile phase.
[A] Preparation of 5-(4-nitrophenyl)-2-furaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 4-methyl-N-{[5-(4-nitrophenyl)-2-furyl]methylene}aniline.
A mixture of 5-(4-nitrophenyl)-2-furaldehyde (2.17 gm, 0.01 mole) and p-methyl
aniline (1.07 gm, 0.01 mole) in ethanol + DMF (15 + 5 ml) was refluxed in presence of
catalytic amount of  glacial aceticacid for 6 hr. The content was cooled and product
isolated was crystallized from dioxan. Yield 69%, m. p. 102-104 0C. (C18H14N2O3;
required : C, 70.58; H, 4.61; N, 9.15%; found : C, 70.54; H, 4.59; N, 9.11%).
Similarly, other N-{[5-(4-nitrophenyl) furan-2-yl]methylidine}N-arylamines were
prepared. The physical constants are recorded in Table-7a.
[C] Biological screening of N-{[5-(4-nitrophenyl)-2-furyl]methylene}-N-
arylamines.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of the test solution are recorded in Table-7b.
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SECTION-II
SYNTHESIS AND BIOLOGICAL SCREENING OF N-{[5-(4-NITRO PHENYL)-
2-FURYL]METHYL}-N-ARYLAMINES.
Aminomethyl derivatives of heterocyclic compounds are associated with diverse
biological activities. These finding prompted us to synthesize some representative
aminomethyl derivative of Type-(VIII) obtained by selective reduction of (imine group)
schiff bases of  Type-(VII) with sodium borohydride in controlled experimental condition
as shown in the reaction scheme.
O
O2N
N R Anh.NaBH4
O2N
R = Aryl TypeType -VII
The constitutions of the synthesised products have been characterized by using
elemental analysis, infra red and 1H-nuclear magnetic resonance spectroscopy and mass
spectrometry also.
The products have been screened for their in vitro biological assay like
antimicrobial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesised compounds were compared with standard drugs.
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IR SPECTRAL STUDY OF 3-CHLORO-4-FLUORO-N-{[5-(4-NITROPHENYL)-
2-FURYL] METHYL}ANILINE.
 
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range :
4000-400 cm-1 (DRS).
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Vibration 
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   Observed 
 
Aromatic 
 
 
 
 
 
 
Furyl moiety 
 
 
 
Amine 
 
Alkane 
 
 
C-H str. 
C=C str. 
C-H i.p. (def.) 
C-H o.o.p.(def.) 
C-Cl str. 
C-F str. 
C-O-C str. (sym.) 
C-O-C str. (asym.) 
N=O str. (asym.) 
N=O str. (sym.) 
N-H str. 
N-H i.p. (def.) 
CH2 str. ( asym.) 
CH2 bending 
 
3086 
1506 
1031 
829 
792 
1107 
1265 
1107 
1546 
1330 
3402 
1593 
2922 
1454 
 
 
O2N
O NH
F Cl
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NMR SPECTRAL STUDY OF 3-CHLORO-4-FLUORO-N-{[5-(4-NITROPHEN
-YL)FURAN-2-YL]METHYL}ANILINE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6; Instrument : BRUKER
Spectrometer (400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF N-{[5-(4-NITRO PHENYL)-
2-FURYL]METHYL}-N-ARYLAMINES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all synthesized compounds was carried out by crystalization
in appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (4:6) was used as a mobile phase.
[A] Preparation of 5-(4-nitrophenyl)-2-furaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 4-methyl-N-{[5-(4-nitrophenyl)-2-furyl]methylene}aniline.
See, Part-VI, Section-I[B].
[C] Preparation of 4-methyl-N-{[5-(4-nitrophenyl)-2-furyl]methyl}aniline.
To solution of 4-methyl-N-{[5-(4-nitrophenyl)-2-furyl]methylene}aniline (3.06
gm, 0.01 mole), in tetrahydrofuran (20 ml), anhydrous sodium borohydride (0.15 mole)
was added over a period of 30 minutes at temperature 5- 10 0C. The reaction mixture
was then kept over night at room temp. The excess borohydride was neutralized by
adding water and the product was extracted with ether. The ether extract was washed
with water untill became neutral, and then dried over anhydrous Na2SO4 and finally the
ether was evaporated to give aminomethyl derivatives. Yield 60%, m. p. 114-116 0C.
(C18H16N2O3; required : C, 70.12; H, 5.23; N, 9.09%; found : C, 70.10; H, 5.20; N,
9.05%).
Similarly, other N-{[5-(4-nitrophenyl)-2-furayl]methyl}-N-arylamines were
prepared. The physical constants are recorded in Table-8a.
[D] Biological  screening of  N-{[5-(4-nitrophenyl)-2-furyl]methyl}-N-
arylamines.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of the test solution are recorded in Table-8b.
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INTRODUCTION
Thiazolidinones, which belong to an important group of heterocyclic compounds,
have been widely explored for their applications in the field of medicine. Thiazolidinones,
with a carbonyl group at position 2 in structure (1) and position 4 or 5 in structure (2, 3)
have been subjected of widespread study in the recent past. Numerous gossips have
appeared in the literatures which underscore their chemistry and use.
NH
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S
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4-Thiazolidinones are derivatives of thiazolidinones with carbonyl group at
4-position (2). Substituent in the 2, 3 and 5 positions may be varied, but the greatest
different in structure and properties is exerted by the groups attached to carbon atom at
the 2-position and to nitrogen atom at the 3-position. The cyclic structure was assigned
after recognition of mercaptoacetic acid as a primary product of hydrolysis of 3-phenyl-
2-phenylimino-4-thiazolidinones.1
A well known antibiotic, actithiazic acid (4), isolated from a species of
streptomyces shows specific in vitro activity against M. tuberculosis, but it is inactive
in vivo probably due to antagonisation by biotin, bears the 4-thiazolidinone skeleton.
SYNTHETIC ASPECT
Several methods for the preparation of 4-thiazolidinones are narrated in literature.2-11
1. M. L. Berreca et al.12 have synthesized some 2,3-diaryl-1,3-thiazolidin-4-one
derivatives (5) from suitable 2,3-dihalo substituted benzaldehyde, equivalent
amount of aromatic amine and mercaptoacetic acid in refluxing with toluene.
R NH2 + OH
SH
O
CHO
R'
R''
+
S
N
R'
R''
R
O
Toluene
2 hr
R = Aryl R', R'' = Cl, F 5
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2. Bioactive venlafaxine analogs such as 2,3-disubstituted-1,3-thiazolidinones (6)
have been synthesized and reported as antimicrobial agent by C. V. Kavitha and
coworkers.13
NH2
H3CO
OH
R CHO
H3COHS COOH
DCC, THF
+
3. Denis R. St. Laurent et al.14 have synthesized 4-thiazolidinone derivatives by the
cyclization unsymmetrical thiourea. H. S. Joshi and co-workers15 have synthesized
thiazol idinones (7)  bearing benzo[b ] thiophene nucleus from
N-arylaminothoxomethyl  derivatives with chloroacetic acid in ethanol.
S
Cl
NH
O
N
S
H
R
Cl-CH2COOH
S
Cl
O
N
S
O
N
R
NaOAc
R = Aryl 7
4. M. Shrinivas et al.16 have reported some new thiazolidinones (8) from isoxazolyl
thiourea on treatment with chloroacetic acid and fused anhydrous sodium acetate
in ethanol.
O
NCH3
NH
NH
S
R
ClCH2COOH
CH3COONa
OCH3
O
R = Aryl
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MECHANISM
The reaction of 4-thiazolidinones proceeds by the attacks of the chloroacetic
acid upon the C=S group, the tautomerism takes place with removal of HCl followed
by removal of water and subsequent cyclization.
R N
R'
+OH
O CH3
NH
S
R
OH
O
R'
N
O
R'
-H2O
THERAPEUTIC IMPORTANCE
Much research has been accepted out with intend to pronouncement therapeutic
values of thiazolidinone moiety since their discovery. The thiazolidinones, substituted at
2 and 3 position are reported to demonstrate a wide variety of biological activities.
1. Antibacterial.17, 18
2. Anticancer.19
3. Antiinflammatory.20
4. Antitubercular.21
5. Antihistaminic.22
6. Antimalarial.23
7. Anti-HIV.24,25
8. Antimicrobial.26,27
9. Antifungal.28
10. Antioxidant.29
11. Herbicidal.30
Goel et al.31 have synthesized thiazolidinone derivatives and compaired their
antiinflammatory activity, ulcerogenic liability, cardiovascular and CNS effects. Siddique
Mohammed et al.32 have prepared substituted thiazolidinones and reported for their
antibacterial, antifungal, antithyroid and amoebicidal properties. S. K. Srivastava et al.33
have prepared new thiazolidinones as antibacterial, antifungal, analgesic and diuretic
agents. A. Rao et al.34 have been synthesized several 1,3-thiazolidin-4-ones (9) bearing
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a 2,6-dihalophenyl group at C-2 and a substituted pyrimidin-2-yl ring at the N-3 were
synthesised and evaluated as anti-HIV agents.
N N
N
S
O
R2 R1
R4
R3
R1 = H, Me
R2 = H, Cl, OMe
R3 = R4 = Cl, F
9
Rosaria Ottana et al.35 have designed and synthesised 5-arylidene-2-imino-4-
thiazolidinone derivatives as novel antiinflammatory agent. Akama Tsutoma et al.36 have
synthesized thiazolidinones as a telomeres inhibitors. S. K. Chaudhary et al.37 have
synthesized several 3-(3-(N-morpholin-4-yl-propyl)-2-(arylimino)-4-thiazolidinones (10)
and evaluated for their ability to potentiate pentobarbital-induced hypnosis in mice at a
dose of 100 mg/kg.
S
N
N
N O
O 10
Suzuki et al.38 have synthesized and examined the effects of CP-060S 3-{3-
[(benzo[1,3]dioxol-4-yloxymethyl)-methyl-amino]propyl}-2-(3,5-di-tert-butyl-4-
hydroxyphenyl)-4-thiazolidinone on cardiac function and myocardial oxygen consumption
(MVO2) in anesthetized dogs. V. K. Agraval et al.
39 have investigated the antihistaminic
(H1-antagonist) activity of 2,3-disubstituted thiazolidin-4-ones and concluded that the
hydrophobic substitution at the 4-position of the phenyl ring. In another study, Diurno et
al.40 have synthesized, characterized and evaluated a new series of 2-(substituted-phenyl)-
3-[3-(N,N-dimethylamino)-propyl]-1,3-thiazolidin-4-ones for their capacity to inhibit
the contraction induced by histamine on guinea pig ileum. G. Kucukguzel et al.41 have
been synthesized some thiazolidinine (11) derivatives and reported as antiinflammatory
agent.
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N. Ulusoy et al.42 have prepared thiazolidinone derivatives as potent
antimycobacterial agents. R. Govindarajan et al.43 have synthesized thiazolidinones as
antitubercular, antifungal and antibacterial agent. Hassan et al.44 have prepared 2-imino-
4-thiazolidinones which have been found to possess antimicrobial activity. Anshu Dandia
and co-workers45 have reported thiazolidinone derivatives as potential antifungal and
antitubercular agents. C. Muanprasat et al.46 have prepared some new thiazolidinone
derivatives as CFTR inhibitors. M. G. Vigorita et al.47 have prepared meso 3,3'-(1,2-
ethanediyl)-bis[2-aryl-4-thiazolidinones] derivatives as antiinflammatory and analgesic
agents. K. Babaoglu et al.48 have been prepared a virtual library of 2,3,5 trisubstituted-
4-thiazolidinones (12,13) as inhibitors of dTDP-rhamnose synthesis.
S
N
OH
O
CH3
CH3
O CH3
CH3
O
CH3
O
S
N
O
O
CH3
O
O
CH312 13
C. J. Andres and co-workers49 have prepared some 4-thiazolidinone derivatives
and reported as novel inhibitors of the bacterial enzyme Mur B which is a precursor
acting during the biosynthesis of peptidoglycan. D. Maclean et al.50 reported the FSH
agonist activity of an encoded 4-thiazolidinone library. M. M. Ramla et al.51 have been
synthesized series of new derivatives of 2-(1-benzyl-2-methyl-1H-benzimidazol-5-
ylimino)-3-substituted-thiazolidin-4-ones (14) and studied their inhibitory activity against
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the Epstein–Barr Virus-early antigen (EBV-EA) activation introduced by 12-O-
tetradecanoylphorbol-13-acetate (TPA).
S
N
R
N N
N
CH3
O
R = CH3, C2H5, C6H5 14
A. Kumar et al.52 have been synthesized 2-[(4'-oxo-3'-chloro-2'-phenylazetidin-
1'-yl) aminomethyl]-3-[4'’-(p-chlorophenyl) thiazol-2'’-yl]-6-bromoquinazolin-4-ones
and screened for their anti-infammatory and analgesic activities at the dose of 50 mg/kg.
R. P. Tenorio and co-worker53 have synthesized 4-thiazolidinones in one and two steps
and synthesized compounds were submitted to evaluation against host cells infected with
toxoplasma gondii. J. Wrobel et al.54 have been synthesized 5-alkylated thiazolidinones
(15) as follicle-stimulating hormone (FSH) receptor agonists.
N S
OCH2Ph
O
R'
O
NHR'
O
R
R' = OCH3, NH2
R = Allyl, CH3
15
R. Dayam et al.55 have reported some novel thiazolidinone derivatives as novel
class of HIV- integrase inhibitors. N. D. Sonawane et al.56 have synthesized some new
thiazolidinone derivatives as in vivo pharmacology and antidiarrheal efficacy of a
thiazolidinone CFTR inhibitor in rodents. Antimicrobial activity of some pyrazine
containing thiazolidinones have been reported by C. G. Bonda.57 X. F. Wang et al.58
have synthesized some novel thiazolidinone derivatives described as new cystic fibrosis
transmembrane conductance regulator inhibitor on Cl-conductance in human sweat ducts.
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F. Ur et al.59 have constructed some new 6-methylimidazo[2,1-b]thiazole-5-
carbohydrazide derivatives and their antimicrobial activities. D. Reigada et al.60 have
reported some new thiazolidinone derivatives as release of ATP from retinal pigment
epithelial cells involves both CFTR and vesicular transport. Antiproliferative activities
of 2-aryl-4-oxo-thiazolidin-3-yl-amides for prostate cancer have been reported by V.
Gududuru et al.61 D. B. Salinas et al.62 documented the thiazolidinone derivatives as
CFTR inhibitor. H. S. Joshi et al.63 have been reported some thiazolidinones bearing
benzo[b]thiophene moity as antitubercular and antimicrobial agents. S. M. Rida and
co-workers64 have been prepared 2-[(1-benzofuran-2-yl-ethylidene)hydrazono]-5-(4-
substitutedbenzylidene)-3-substituted-thiazolidin-4-ones (16) as anticancer agents.
O CH3
N N
S
N
R
R
1
R = -CH2C6H5, -C6H5
R1 = -Cl,-OCH3
16
With an intention of preparing the compounds possessing better therapeutic
activity, We have undertaken the synthesis of thiazolidinones bearing furan nucleas which
have been described as under.
SECTION-I :SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-2-[5-
(4- NITROPHENYL)FURAN-2-YL]-1,3-THIAZOLIDIN-4-ONES
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SECTION - I
SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-2-[5-(4-
NITROPHENYL)FURAN-2-YL]-1,3-THIAZOLIDIN-4-ONES
With a view to getting better therapeutic agents and considering the association
of various biological activities of thiazolidinone heterocycles, the synthesis of
thiazolidinones of Type-(IX) have been undertaken by the condensation of different
N-{[5-(4-nitrophenyl)furan-2-yl]methylidene}-N-arylamines of Type-(VII) with
thioglycolic acid on fussion.
O2N
O N
R
SHCH2COOH
Fussion
O2N
O
N
S
O
R
R = ArylType - VII Type - IX
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy.
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of the synthesized compounds were compared with standard drugs.
Studies on heterocyclic.....
Thiazolidinones.....
155
IR SPECTRAL STUDY OF 3-(4-CHLOROPHENYL)-2-[5-(4-NITROPHENYL)-
2-FURYL]-1,3-THIAZOLIDIN-4-ONE.
 
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-
400cm-1 (DRS).
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NMR SPECTRAL STUDY OF 3-(4-CHLOROPHENYL)-2-[5- (4-
NITROPHENYL)-2-FURYL]-1,3-THIAZOLIDIN-4-ONE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6; Instrument : BRUKER Spectrometer
(400 MHz)
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 3-ARYL-2-[5-(4-
NITROPHENYL)FURAN-2-YL]-1,3-THIAZOLIDIN-4-ONES
Melting points of all the synthesized compounds were taken in open capillary
system. The  purification of all synthesized compounds was carried out by crystallization
in appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (4:6) was used as a mobile phase.
[A] Preparation of  5-(4-nitrophenyl)-2-furaldehyde.
See, Part-I, Section-I[A].
[B] Preparation of 4-chloro-N-{[5-(4-nitrophenyl)-2-furyl]methylene}aniline.
See, Part-VI, Section-I[B].
[C] Preparation of 3-(4-chlorophenyl)-2-[5-(4-nitrophenyl)-2-furyl]-1,3-
thiazolidin-4-one.
A mixture of 4-chloro-N-{[5-(4-nitrophenyl)-2-furyl]methylene}aniline (3.26 gm,
0.01 mole), thioglycolicacid (0.92 gm, 0.01 mole) was fused on oil bath for 3-4 hrs.
The reaction mixture was poured into ice water containing sodium bi-carbonate and
kept it several hours. The crude product was isolated and crystallized from ethanol.
Yield 52%, m.p. 206-208 0C; (C19H13ClN2O4S; required : C, 56.93; H, 3.27; N, 6.99%;
found : C, 56.89; H, 3.24; N, 6.98%).
Similarly, other 3-aryl-2-[5-(4-nitrophenyl)-2-furyl]-1,3-thiazolidin-4-ones were
prepared. The physical constants are recorded in Table-9a.
[D] Biological screening of 3-aryl-2-[5-(4-nitrophenyl)-2-furyl]-1,3-thiazolidin-
4-ones.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zone of inhibition of the test solutions are recorded in Table-9b.
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INTRODUCTION
Pyrimidine is the most important member of all the diazines as this ring system
occurs widely in living organisms. Purines, uric acid, barbituric acid and some anti- malarial
and anti-bacterial agents also contain the pyrimidine ring. The chemistry of pyrimidine
has been widely studied. Pyrimidine was first isolated by Gabriel and Colman in 1899.
Since pyrimidine is symmetrical about the line passing C-2 and C-5, the positions C-4
and C-6 are equivalent and so are N-1 and N-3. When a hydroxyl or amino group is
present at the 2-, 4-, or 6-, position than they are tautomeric with oxo and imino
respectively (Figure-1).
Despite the importance of dihydroazines (particularly those containing the 1,4-
dihydropyrimidine and dihydropyridine moiety1) for clarifying a wide range of
theoretical, medicinal and biological problems, the chemistry of this group of compounds
is still extremely spotty.2-6 A deeper knowledge of the behavior of this class of
compounds is, therefore, desirable. From the theoretical view point, it is essential to
predict the structure, binding properties, chemical reactivity, etc. of dihydro compounds
from the number and positioning of nitrogen atoms in the ring, as well as from the
disposition of double bonds. Such quantum mechanical calculations also enable an
evaluation of the degree of aromatic character in potential “homoaromatic” and
“antiaromatic” isomers. Availability of novel model compounds for verifying these
predictions would open up new horizons in theoretical heterocyclic chemistry,
particularly in clarifying the structures leading to spontaneous isomerization of a
derivative or in verifying its redox properties.
From the biochemical point of view, dihydroazines are of intense interest
because of presence of this group at the active site of the “hydrogen transferring
coenzyme” NADH (reduced nicotinamide adenine dinucleotide). This nucleotide, a
central participant in metabolic processes in living organisms, participates in the
reduction of various unsaturated functionalities.
In the area of drug development, dihydroazines show great promise, particularly
since the 4-aryldihydropyridines exhibit powerful vasodilation activity via modifying the
calcium ion membrane channel.7-11 Additionally, dihydropyridines have been found to
actively transport medication across biological membranes.12
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Until recently, most of the information available on dihydroazines centered around
dihydropyridines, with very little data extending to the related dihydropyrimidines.
This lacuna has motivated our deep involvement in developing dihydropyrimidine
chemistry, particularly dihydropyrimidines containing no substituents on the ring
nitrogen.13 These molecules have long been considered unstable for oxidation,
polymerization or disproportionation reactions.14
Figure (1) depicts the five possible isomeric structures of dihydropyrimidines,
exhibiting different dispositions of the double bonds.
N
N
H
NH
N
H
N
N
H
N
N
N
N
   1,2-   1,4-   1,6-    2,5-     4,5-
Figure - 1
However, these structures are not easy to synthesize and, as a result, most of the
known dihydropyrimidines have either 1,2- (A) or the tautomeric 1,4- (B) and 1,6- (C)
geometry. On the basis of data available in the literature,15,16 the dihydropyrimidines can
be conveniently divided into two groups, within each of which interconversion between
isomers is possible under thermal conditions, namely, the 1,4- (B), 1,6- (C), and 4,5-
(E) compounds, and the 1,2- (A) and 2,5-(D) isomers. It is worthwhile to note that,
while thermal interconversion between the two groups is not observed, photochemical
rearrangement of 1,4-(or 1,6-)dihydropyrmidines to 1,2-isomers has been reported.17-18
It should be stressed that dihydroazines take part in various isomerization
processes, usually characterized by reversible or irreversible migrations within the ring,
the study of which is still in its infancy. Hydrogen migration, for example, is classified
either as rearrangement or tautomerism depending on its kinetic and thermodynamic
parameters; the former term is reserved for irreversible processes, while the latter is
used to describe fast reversible exchanges.19 A study of isomerization in
dihydropyrimidines provides an excellent opportunity for clarifying the factors
regulating these processes.
After successfully developing versatile synthetic techniques for obtaining a
variety of 1,4- and 1,6-dihydropyrimidines,20-22 as well as the observation of amidinic
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tautomerism between the two,23-24 Particularly important goals of this study were the
possible observation of the formally allowed hydrogen shift,23 of “homoaromaticity”25-26
or of imine-enamine tautomerism27 in these compounds, behaviors of which have been
seen in other systems.
To date few reports on the formation of 1,2-dihydropyrimidines exist in the
literature, and in those cases where a product could be isolated and characterized, the
material was either an N-substituted derivative or else it contained geminal disubstitution
at position 2, situations that prevent the molecule from oxidizing to the corresponding
pyrimidine.
 Pyrimidine ring carrying various substituents may be built up from two or three
aliphatic fragments by the principle synthesis or by a variety of other synthesis, which
are complimentary rather than alternative to it. A second type of synthesis is the
isomerisation or break down of another heterocycles such as hydration of purine but
such roots are frequently used.
SYNTHETIC ASPECT
Biginelli Reaction
In 1893, Italian chemist Pietro Biginelli reported on the acid catalyzed
cyclocondensation reaction of ethyl acetoacetate, benzaldehyde, and urea. The reaction
was carried out by simply heating a mixture of the three components dissolved in etha-
nol with a catalytic amount of HCl at reflux temperature. The product of this novel one-
pot, three-component synthesis that precipitated on cooling of the reaction mixture was
identified correctly by Biginelli as 3,4-dihydropyrimidin-2(1H)-one.28
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Biginelli Dihydropyrimidine Synthesis
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Alternative/Various/Other synthetic routes for better yield, shorter reaction time
to synthesize new analogs
Various modifications have been applied to Biginelli reaction to get better yield
and to synthesize biologically active analogs. Different catalysts have been reported to
increase the yield of the reaction. Microwave synthesis strategies have also applied to
shorten the reaction time. Solid phase synthesis and combinatorial chemistry has made
possible to generate library of DHPM analogs.
Catalysts
Min Yang and coworkers29 have synthesized the different DHPMs by using
different inorganic salts as a catalyst and they found the yields of the one-pot Biginelli
reaction can be increased from 20-50% to 81-99%, while the reaction time shorted for
18-4 hr to 20 min.This report discloses a new and simple modification of the Biginelli
type reaction by using Yb(OTf)3 and YbCl3 as a catalyst under solvent free conditions.
One additional important feature of the present protocol is the catalyst can be easily
recovered and reused.
R CHO
O
NH2 NH2
O
R1 R2
O
+ +
Yb(OTf)3 NH
N
H
RO
R1
R2 O
Indium(III) chloride was emerged as a powerful Lewis catalyst imparting high
region and chemo selectivity in various chemical transformations. Brindaban and
coworkers.30  reported Indium chloride(InCl3) as an efficient catalyst for synthesis of
dihydropyrimidn-2(1H)-ones. A variety of substituted aromatic, aliphatic, and hetero-
cyclic aldehydes have been subjected to this condensation very efficiently. Thiourea has
been used with similar success to provide the corresponding dihydropyrimidin-2(1H)-
thiones.
O
R
1
R
2
O
+ R3 CHO
O
NH2 NH2
+
InCl3
THF
NH
N
H
R
3
O
R
2
R
1
X
Studies on tetrahydropyri......
Tetrahydropyri.....
169
Majid M. Heravi et al. have reported a simple, efficient and cost-effective method
for the synthesis of 3,4-dihydropyrimidin-2(1H)-one by a one pot three-component
cyclocondensation reaction of a 1,3-dicarbonyl compound, an aldehyde and urea or
thiourea using 12-tungstophosphoric acid31 and 12-molybdophosphoric acid32 as a
recyclable catalyst.
NH2 NH2
X
+
R1 H
O
+
CH3
O
R2
O 12-molybdophosphoric acid
12-tungstophosphoric acid OR
AcOH/reflux
NH
N
H
R1 H
R2COO
CH3 X
An efficient three-component synthesis of 3,4-dihydropyrimidinones using
trichloroisocyanuric acid (TCCA) as mild, homogeneous and neutral catalyst for Biginelli
reaction in ethanol or DMF under reflux condition by M. A. Bigdeli. 33
Very recently, many researchers have investigated an efficient Biginelli reaction
under solvent-free conditions for one-pot synthesis of 3,4-dihydropyrimidi-2-(1H)ones/
thiones using various catalyst.34-40
Solid phase synthesis
The generation of combinatorial libraries of heterocyclic compounds by solid
phase synthesis is of great interest for accelerating lead discovery and lead optimization
in pharmaceutical research. Multicomponent reactions (MCRs) leading to heterocycles
are particularly useful for the creation of diverse chemical libraries, since the combina-
tion of n e” 3 small molecular weight building blocks in a single operation leads to high
combinatorial efficiacy.41-43 Therefore, solid phase modifications of MCRs are rapidly
becoming the cornerstone of combinatorial synthesis of small-molecule libraries.41-46 One
such MCR that has attracted considerable attention in recent years is the Biginelli
reaction, which involves the one-pot cyclocondensation of a b-ketoester with an aryl
aldehyde and an urea/thiourea derivative.47
The first actual solid-phase modification of the Biginelli condensation was
reported by Wipf and Cunningham in 1995.48 In this sequence, g-aminobutyric acid
derived urea was attached to Wang resin using standard procedures. The resulting
polymer-bound urea was condensed with excess b-ketoesters and aromatic aldehydes
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in THF at 55 °C in the presence of a catalytic amount of HCl to afford the correspond-
ing immobilized DHPMs. Subsequent cleavage of product from the resin by 50%
trifluoroacetic acid  (TFA) provided DHPMs in high yields and excellent purity.
O
O
R1
CH3R2
Ar
O H
O
NH2
NH
O
O
P
+
1. THF, HCl, 55 
2. TFA, CH2Cl2 O
NH
N
OH
O
CH3
R2
CH3
O
R1
Weiwei Li and Yulin Lam.49 described the synthesis of 3,4-dihydropyrimidi-2-
(1H) ones/thions using sodium benzenesulfinate as a traceless linker.
Recently, Gross et al.50 developed a protocol for based on immobilized
á-ketoamides to increase the diversity of DHPM. The resulting synthetic protocol proved
to be suitable for the preparation of a small library using different building blocks. We
found that the expected DHPM derivatives were formed in high purity and yield if
aromatic aldehyde- and á -ketoamide building blocks were used. The usage of an
aliphatic aldehyde leads to an isomeric DHPM mixture. Purities and yields were not
affected if thiourea was used instead of urea.
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Liquid phase synthesis
In the solid phase synthesis there are some disadvantages of this methodology
compared to standard solution-phase synthesis, such as difficulties to monitor reaction
progress, the large excess of reagents typically used in solid-phase supported synthesis,
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low loading capacity and limited solubility during the reaction progress and the
heterogeneous reaction condition with solid phase.51
Recently, organic synthesis of small molecular compounds on soluble polymers,
i.e. liquid phase chemistry has increasingly become attractive field.52 It couples the
advantages of homogeneous solution chemistry with those of solid phase chemistry.
In the recent years, task-specific room-temperature ionic liquids (TSILs) have
emerged as a powerful alternative to conventional molecular organic solvents or
catalysts. Liu Zuliang et al.53 reported cheap and reusable TSILs for the synthesis of
3,4-dihydropyrimidin-2(1H)-ones via one-pot three component Biginelli reaction.
Ionic liquid-phase bound acetoacetate react with (thio)ureas and various
aldehydes with a cheap catalyst to afford ionic liquid-phase supported 3,4-
dihydropyrimidin-2(1H)-(thi)ones by Jean Pierre Bazureau and co-workers.54
3,4-dihydropyrimidinones (Biginelli products) are synthesized in one-pot of
aldehydes, â -dicarbonyl compounds and urea, catalyzing by non-toxic room
temperature ionic liquid 1-n-butyl-3-methylimidazolium  saccharinate (BMImSac).55
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Microwave assisted synthesis
In general, the standard procedure for the Biginelli condensation involves one-
pot condensation of the three building blocks in a solvent such as ethanol using a strongly
acidic catalyst, that is, hydrochloric acid.56 One major drawback of this procedure,
apart from the long reaction times involving reflux temperatures, are the moderate yields
frequently observed when using more complex building blocks.
Microwave irradiation (MWI) has become an established tool in organic
synthesis, because the rate enhancements, higher yields, and often, improved selectivity,
with respect to conventional reaction conditions.57 The publication by Anshu Dandia et
al.58 described 12 examples of microwave-enhanced solution-phase Biginelli reactions
employing ethyl acetoacetate, (thio)ureas, and a wide variety of aromatic aldehydes as
building blocks. Upon irradiation of the individual reaction mixtures (ethanol, catalytic
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HCl) in an open glass beaker inside the cavity of a domestic microwave oven the
reaction times were reduced from 2–24 hours of conventional heating (80 0C, reflux) to
3–11 minutes under microwave activation (ca. 200–300 W). At the same time the yields
of DHPMs obtained by the authors were markedly improved compared to those
reported earlier using conventional conditions.
CH2
CH3 O
H5C2OOC
Ar
O H
+ NH2
RNH X
Microwaves
C2H5OH, H
+
NH
NCH3 X
H5C2OOC
Ar
R
In recent years, solvent-free reactions using either organic or inorganic solid
supports have received increasing attention.59 There are several advantages to perform-
ing synthesis in dry media: (i) short reaction times, (ii) increased safety, (iii) economic
advantages due to the absence of solvent. In addition, solvent free MWI processes are
also clean and efficient.
Activated fly ash, an industrial waste (pollutant) is an efficient and novel catalyst
for some selected organic reactions in solvent-free conditions under microwave irradia-
tion.60 M. Popalakrishnan and co-workers have reported Biginelli reaction under
microwave irradiation in solvent-free conditions using activated fly ash as a catalyst.
MECHANISM
In 1893 Biginelli reported the first synthesis of dihydropyrimidines of type-1 by a
simple one-pot condensation reaction of ethyl acetoacetate, benzaldehyde and urea.61
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Despite the importance and current interest in Dihydropyrimidines of the Biginelli
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type, the mechanism of the classical three-component Biginelli condensation has not
been elucidated with certainty62  Early work by Folkers and Johnson suggested that
N,N”-benzylidienebisurea and urea, is the first intermediate in this reaction.63
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In 1973 Sweet and Fisskekis proposed that a “carbenium ion mechanism”,
produced by and acid-catalyzed aldol reaction of benzaldehyde with ethyl acetoacetate,
is the key intermediate and is formed in the first and limiting step of the Biginelli
reaction.64
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THERAPEUTIC IMPORTANCE
4-Aryl-1,4-dihydropyridines of the nifedipine type (DHPs, e.g nifedipine) are
the most studied class of organic calcium channel modulators. More than 30 years after
the introduction of nifedipine (1), many DHP analogs have now been synthesized and
numerous second-generation commercial products have appeared on the market (e.g.
nitrendipine, nicardipine and amlodipine).65
The aza-analogs such as dihydropyrimidines of type-2 (DHPMs) which show a
very similar pharmacological profile to classical dihydropyridine calcium channel modu-
lators.66-72 Over the past several lead-compounds were developed (e.g. 2, SQ 32926
and 3 SQ 32574)69-71 that are superior in potency and duration of antihypertensive
activity to classical dihydropyridine drugs, and compare favorable with second
generation analogs such as amlodipine and nicardipine.69-70
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H
O
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SQ 32926 SQ 32574321
Calcium ion plays a vital role in a large number of cellular processes, including
excitation-contraction and stimulus-secretion.73-74 The regulation of the intracellular
concentration of this ion makes possible the control of such Ca2+-dependent processes.
One means of accomplishing this is by the use of agents known as calcium channel
antagonists, which inhibit the movement of calcium through certain membrane channel.74-77
K. S. Atwal.78 prepared the 2-heterosubstituted-4-aryl-l,4-dihydro-6-methyl-5
pyrimidinecarboxylic acid esters (4), which lack the potential C3 symmetry of
dihydropyridine calcium channel blockers, were prepared and evaluated for biological
activity. Biological assays using potassium-depolarized rabbit aorta and radioligand
binding techniques showed that some of these compounds are potent mimics of
dihydropyridine calcium channel blockers. The combination of a branched ester (e.g.
isopropyl, sec-butyl) and an alkylthio group (e.g. SMe) was found to be optimal for
biological activity.  Dihydropyrimidines (4) were found to be 30 fold less active than
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dihydropyridines. The solid-state structure of dihydropyrimidine analogue (5) shows that
these compounds can adopt a molecular conformation which is similar to the reported
conformation of dihydropyridine calcium channel blockers.
N
N
H
COOR3
MeR2X
R1
N
N
H
COOEt
MeS
NO2
4 5
K. Atwal et  al.79  have synthesized the 3-substituted 1,4-dihydropyrimidine (6)
and show that vasorelaxant activity was critically dependent on the size of the C5 ester
group, isopropyl ester being the best, a variety of substituents (carbamate, acyl,
sulfonyl, alkyl) were tolerated at N3. The dihydropyrimidines (6) are significantly more
potent than corresponding 2-heteroalkyl-l,4-dihydropyrimidines. Dihydropyridine
enantiomer usually show 10-15 fold difference in activity, the enantiomers of
dihydropyrimidine (7) show more than a 1000-fold difference in activity. These results
strengthen the requirement of an enamino ester for binding to the dihydropyridine
receptor and indicate a nonspecific role for the N3-substituent.
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George C. Rovnyak et al.80 examined a series of novel dihydropyrimidine
calcium channel blockers that contain a basic group attached to either C5 or N3 of the
heterocyclic ring. One of these compounds was identified as a lead, and the individual
enantiomers (8a) (R) and (8b) (S) were synthesized. Dihydropyrimidine (8a) is equipo-
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tent to nifedipine and amlodipine in vitro. In the spontaneously hypertensive rat,
dihydropyrimidine (8a) is both more potent and longer acting than nifedipine and
compares most favorably with the long-acting dihydropyridine derivative amlodipine.
Dihydropyrimidine (8a) has the potential advantage of being a single enantiomer.
N
N
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i
-
PrCO2
Me S
CO2 N
F
CF3
8a (R)
8b (S)
Selma Sarac and co-workers.81,82 have synthesized 4-arlyl-3,4-dihydropyrimidin-
2(1H)-one/thione derivatives. The calcium channel blocker activities of all compounds
performed on isolated rat ileum. Product (9), 2-nitrophenyl-derivative and (10),
2-bromophenyl-derivative have potent antispasmodic activity on BaCl2-stimulated rat
ileum.
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9 10
N. Dhanapalan and co-workers.83 have synthesized dihydropyrimidinones and
describe compound (11) have a high binding affinity (Ki = 0.2nM) for α1a receptor and
greater than 1500-fold selectivity over α1b and α1d adrenoceptors. Modification of the
linker in (11) gave compounds (12) and (13)84 viz µ-opioid receptor. Both these com-
pounds showed good α1a binding affinity (Ki δ” 0.2 nM) and selectivity (>800-fold
over α1b and α1d), also showed good selectivity over several other recombinant human
G-protein coupled receptors. They have also identify that compound (14)85 was a lead
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compound with a binding and functional profile comparable to that of (11,14) has
negligible affinity for the ì -opioid receptor.
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The synthesis and differential antiproliferative activity of monastrol, oxo-monastrol
and eight oxygenated derivatives on seven human cancer cell lines are described by
Dennis Russowsky.86 Y. Mizutani and co-workers identify that Dihydropyrimidine
dehydrogenase (DPD) is the rate-limiting enzyme in the pathway of Uracil ant thymine
catabolism. DPD is also the principle enzyme involved in the degradation of 5-fluorou-
racil, and anticancer chemotherapeutic agent that is used clinically to treatment of
bladder cancer87 and renal cell carcinoma.88
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New drug molecules under clinical study
Recently, many new molecules which are under study from phase-I to Phase-IV
clinical trials for different pharmacological action have shown that the basic characteris-
tic of morpholine to behave as hidden amine has attracted many medicinal chemists to
incorporate this feature in drug design. Some interesting compounds are as under.
Calcium Channel Blocker
Drug Data Report, 8 (5), 465, 1986.
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Antibacterial Drug
39th Intersci. Conf. Antimicrob Agents
Chemother. (Sept26-29, San Francisco)
1999, Abst F1808
In vitro activity of novel 6-anilinouracils
targeted to DNApolymerase III of  Gram
positive bacteria
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Anti HIV Agent
Reverse Transcripase Inhibitors.
Non-nucleoside HIV-1 reverse transcriptase inhibitor
Compound was active not only against wild-type HIV-1
strains (IC50 = 3 nM against IIIB and NL4-3 HIV-1
strains) but also showed nanomolar
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In the past years, considerable evidence has been accumulated to demonstrate
the pharmacodynamic and chemotherapeutic activities of tetrahydropyrimidine derivatives.
To further evaluate the potential of such type of compounds, the synthesis have been
carried out which have been described as under.
SECTION-I : SYNTHESIS AND BIOLOGICAL SCREENING OF N-(4-
CHLORO/METHOXYPHENYL)-3-FORMYL-6-METHYL-4-ARYL-2-OXO-
1,2,3,4-TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
SECTION-II : SYNTHESIS AND BIOLOGICAL SCREENING OF N-(4-
CHLORO/METHOXYPHENYL)-3-FORMYL-6-METHYL-4-ARYL-2-THIOXO-
1,2,3,4-TETRAHYDROPYRIMIDINE- 5-CARBOXAMIDES
SECTION-III : SYNTHESIS AND BIOLOGICAL SCREENING 3-ACETYL-N-
(4-METHOXY/CHLOROPHENYL)-6-METHYL-4-ARYL-2-THIOXO-1,2,3,4-
TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF N - (4-CHLORO/
METHOXYPHENYL)-3-FORMYL-6-METHYL-4-ARYL-2-OXO-1,2,3,4-
TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
Much interest have been focused around dihydropyrimidinone derivatives
because of their wide variety of pharmacological properties and industrial applications.
In view of these findings and achieve to better drug potency, we have synthesized N-(4-
chloro/methoxyphenyl)-3-formyl-6-methyl-4-aryl-2-oxo-1,2,3,4-tetrahydropyrimidine-
5-carboxamide of Type-(X) by the formylation of N-(4-chloro/methoxyphenyl)-6-
methyl-4-(3-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide at low
temperature.
R = Aryl
R'
N N
N
H
O
CHO
OCH3
R
R' = Cl, OCH3 Type - X
H
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infrared, 1H-nuclear magnetic resonance spectroscopy and
further supported by mass spectrometry.
ll the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The bio-
logical activities of synthesized compounds were compared with standard drugs.
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IR SPECTRAL STUDY OF N-(4-CHLOROPHENYL)-3-FORMYL-4-(4-
METHOXYPHENYL)-6-METHYL-2-OXO-1,2,3,4-TETRAHYDROPYRIMIDINE-
5-CARBOXAMIDE.
 
 
N
N
H
O
N
Cl
H3C
CHO
O
O
CH3
H
Instrument : SHIMADZU FTIR 8400 Spectrophotometer; Frequency range: 4000-400
cm-1 (DRS).
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NMR SPECTRAL STUDY OF N-[4-(CHLOROPHENYL]-3-FORMYL-6-ME-
THYL-4-(3-NITROPHENYL)-2-OXO-1,2,3,4-TETRAHYDROPYRIMIDINE-5-
CARBOXAMIDE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER Spectrom-
eter (400 MHz).
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF N - (4-CHLORO/
METHOXYPHENYL)-3-FORMYL-6-METHYL-4-ARYL-2-OXO-1,2,3,4-
TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the synthesized compounds was carried out by crystalli-
zation in appropriate solvents. TLC was carried out on silicagel-G as stationary phase.
Chloroform : methanol (8:2) was used as a mobile phase.
[A] Preparation of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-oxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide.
The mixture of N-(4-chlorophenyl)-3-oxobutanamide (2.11 gm, 0.01 mole),
3-nitro benzaldehyde (1.51 gm, 0.01 mole) and urea (0.60 gm, 0.01 mole) in ethanol
(10 ml), containing 0.4 ml of concentrated HCl was heated under reflux for 6-8 h. After
completion of the reaction, the reaction mixture was allowed to stand at 5-100C for
several hours and precipitation was observed. The products were filtered and washed
with chill methanol and isolate as crystalline powder. Yield 45%, m.p. 164-166 0C;
(C18H15ClN4O4; requried: C, 55.89; H, 3.91; N, 14.48%; found: C, 55.88; H, 3.87; N,
14.43%).
 [B] Preparation of N-(4-chlorophenyl)-3-formyl-6-methyl-4-(3-nitrophenyl)-2-
oxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
To a solution of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide (3.86 gm, 0.01 mole) in 10 ml of dry DMF, POCl3
(0.01 mole) was added under stirring in an ice bath. The resulting solution was heated at
70 0C and kept then for 40 minute and then was poured into 150 ml of ice water. The
product was filtered and washed with chilled methanol and isolate as crystalline powder.
Yield 49%, m.p. 177-179 0C; (C19H15ClN4O5; required: C, 55.02; H, 3.64; N, 13.51%;
found: C, 54.98; H, 3.60; N, 13.47%).
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Similarly, other N-(4-chlorophenyl)-3-formyl-6-methyl-4-aryl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamides were prepared. The physical constants are
recorded in Table-10a.
[C] Biological screening of N-(4-chlorophenyl)-3-formyl-6-methyl-4-aryl-2-oxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of test solution are reported in Table-10b.
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SECTION-II
SYNTHESIS AND BIOLOGICAL SCREENING OF N-(4-CHLORO/METHOXY
P H E N Y L ) - 3 - F O R M Y L - 6 - M E T H Y L - 4 - A RY L - 2 - T H I O X O - 1 , 2 , 3 , 4 -
TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
Compounds containing pyrimidine ring are widely distributed in nature. Many of
these derivatives are reported to possess different biological activities. In view of these
reports, we have synthesized N-(4-chloro/methoxyphenyl)-3-formyl-6-methyl-4-aryl-
2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide of Type-(XI) by the formylation
of N-(4-chlorophenyl)-6-methyl-4-aryl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-
carboxamides.
R = Aryl
R'
NH N
N
H
O
CHO
SCH3
R
R' = Cl, OCH3 Type - XI
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry.
ll the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The bio-
logical activities of synthesized compounds were compared with standard drugs.
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IR SPECRAL STUDY OF 3-FORMYL-N-(4-METHOXYPHENYL)-6-METHYL-
4-(3-NITROPHENYL)-2-THIOXO-1,2,3,4-TETRAHYDROPYRIMIDINE-5-
CARBOXAMIDE.
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Instrument : SHIMADZU FTIR 8400 Spectrophotometer; Frequency range:
4000-400 cm-1 (DRS).
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NMR SPECTRAL STUDY OF N-(4-CHLOROPHENYL)-3-FORMYL-4-(4-
METHOXYPHENYL)-6-METHYL-2-THIOXO-1,2,3,4-TETRAHYDRO
PYRIMIDINE-5-CARBOXAMIDE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6 ; Instrument : BRUKER
Spectrometer; (400 MHz).
 
 
Signal 
No. 
 
 
Signal Position 
(δ ppm) 
 
 
Relative No. 
of protons 
 
 
Multiplicity 
 
 
Inference 
 
 
J Value 
In Hz 
 
 
1 
2 
3 
4 
5 
 
6 
7 
8 
9 
 
2.14 
2.20 
3.24 
6.37 
7.31-7.22 
 
7.62 
7.83 
9.94 
11.37 
 
1H 
3H 
3H 
1H 
4H 
 
2H 
1H 
2H 
1H 
 
singlet 
singlet 
singlet 
singlet 
multiplate 
 
doublet 
singlet 
doublet 
Singlet 
 
-NH 
-CH3 
Ar-OCH3 
Chiral-Hf 
Ar-Ha,a’,b,b’ 
 
Ar-Hd,d’ 
-NH-CO- 
Ar-Hc,c’ 
-CHO 
 
- 
- 
- 
- 
J = 8.48 
J = 4.56 
J = 8.32 
- 
- 
- 
N
N
H
O
NH
Cl
CH3 S
CHO
O
CH3
Hf
d
d'
c
c'
a a'
b b'
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF N - (4-CHLORO/
METHOXYPHENYL)-3-FORMYL-6-METHYL-4-ARYL-2-THIOXO-1,2,3,4-
TETRAHYDROPYRIMIDINE-5-CARBOXAMIDES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the synthesized compounds was carried out by
crystallization  in appropriate solvents. TLC was carried out on silicagel-G as stationary
phase. Chloroform : methanol (8:2) was used as a mobile phase.
[A] Preparation of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide.
The mixture of N-(4-chlorophenyl)-3-oxobutanamide (2.11 gm, 0.01 mole), 3-
nitro benzaldehyde (1.51 gm, 0.01 mole) and thiourea (0.74 gm, 0.01 mole) in ethanol
(10 ml), containing 0.4 ml of concentrated HCl was heated under reflux for 6-8 h. After
completion of the reaction, the reaction mixture was allowed to stand at 5-100C for
several hours and precipitation was observed. The products were filtered and washed
with chill methanol and isolate as crystalline powder. Yield 42%, m.p. 178-179 0C;
(C18H15ClN4O3S; requried: C, 53.67; H, 3.75; N, 13.91%; found: C, 53.66; H, 3.71;
N, 13.90%).
[B] Preparation of N-(4-chlorophenyl)-3-formyl-6-methyl-4-(3-nitrophenyl)-2-
thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
To a suspension of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide (4.02 gm, 0.01 mole) in 15 ml of dry DMF,
POCl3 (3.06 ml, 0.02 mole) was added under stirring in an ice bath. Stirring was contin-
ued at room temperature for another 20 minute and then solution was poured into 200
ml ice water. The product was filtered and washed with chill methanol and isolate as
crystalline powder. Yield 51%, m.p. 166-168 0C; (C19H15ClN4O4S; required: C, 52.96;
H, 3.51; N, 13.00%; found: C, 52.91; H, 3.47; N, 12.97%).
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Similarly, other N-(4-chlorophenyl)-3-formyl-6-methyl-4-aryl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamides were prepared. The physical constants are
recorded in Table-11a.
[C] Biological screening of N-(4-chlorophenyl)-3-formyl-6-methyl-4-aryl-2-
thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of test solution are reported in Table-11b.
Studies on tetrahydropyri......
Tetrahydropyri.....
196
TA
B
L
E
-1
1a
 : 
PH
Y
SI
C
A
L 
C
O
N
ST
A
N
T
S 
O
F 
N
-(
4-
C
H
L
O
R
O
/M
E
T
H
O
X
Y
PH
E
N
Y
L
)-
3-
FO
R
M
Y
L
-6
-M
E
T
H
Y
L
-4
-A
R
Y
L
-2
-T
H
IO
X
O
-
1,
2,
3,
4-
T
E
T
R
A
H
Y
D
R
O
PY
R
IM
ID
IN
E
-5
-C
A
R
B
O
X
A
M
ID
E
S.
 Sr
. 
N
o.
 
1  
 R
  2 
 R
’  3 
 
M
ol
ec
ul
ar
 
Fo
rm
ul
a 
4 
 
M
ol
ec
ul
ar
 
W
ei
gh
t 
5 
 
M
. P
. 
0 C
 
6 
 
Y
ie
ld
 
%
 
7 
   
 
   
   
   
  %
 o
f N
itr
og
en
 
   
   
 C
al
d.
   
   
   
   
 F
ou
nd
   
   
   
   
 8
   
   
   
   
   
   
   
9 
11
a 
C
6H
5-
 
4-
C
l-C
6H
4-
 
C
19
H
16
C
lN
3O
2S
 
38
5.
86
 
16
4-
16
6 
52
 
10
.8
9 
10
.8
3 
11
b 
4-
C
l-C
6H
4-
 
4-
C
l-C
6H
4-
 
C
19
H
15
C
l 2N
3O
2S
 
42
0.
31
 
15
8-
16
0 
57
 
10
.0
0 
9.
97
 
11
c 
3-
N
O
2-
C
6H
4-
 
4-
C
l-C
6H
4-
 
C
19
H
15
C
lN
4O
4S
 
43
0.
86
 
16
6-
16
8 
51
 
13
.0
0 
12
.9
7 
11
d 
4-
O
C
H
3-
C
6H
4-
 
4-
C
l-C
6H
4-
 
C
20
H
18
C
lN
3O
3S
 
41
5.
89
 
17
0-
17
2 
59
 
10
.1
0 
10
.0
6 
11
e 
2-
O
C
H
3-
C
6H
4-
 
4-
C
l-C
6H
4-
 
C
20
H
18
C
lN
3O
3S
 
41
5.
89
 
16
4-
16
6 
59
 
10
.1
0 
10
.0
6 
11
f 
4-
F-
C
6H
4-
 
4-
C
l-C
6H
4-
 
C
19
H
15
C
lF
N
3O
2S
 
40
3.
85
 
18
7-
18
9 
47
 
10
.4
0 
10
.3
7 
11
g
C
6H
5-
 
4-
O
C
H
3-
C
6H
4-
 
C
20
H
19
N
3O
3S
 
38
1.
44
 
19
2-
19
4 
58
 
11
.0
2 
10
.9
7 
11
h 
4-
C
l-C
6H
4-
 
4-
O
C
H
3-
C
6H
4-
 
C
20
H
18
C
lN
3O
3S
 
41
5.
89
 
17
6-
17
8 
47
 
10
.1
0 
10
.0
5 
11
i 
3-
N
O
2-
C
6H
4-
 
4-
O
C
H
3-
C
6H
4-
 
C
20
H
18
N
4O
5S
 
42
6.
44
 
18
0-
18
2 
51
 
13
.1
4 
13
.0
9 
11
j 
4-
O
C
H
3-
C
6H
4-
 
4-
O
C
H
3-
C
6H
4-
 
C
21
H
21
N
3O
4S
 
41
1.
47
 
19
8-
20
0 
62
 
10
.2
1 
10
.1
7 
11
k 
2-
O
C
H
3-
C
6H
4-
 
4-
O
C
H
3-
C
6H
4-
 
C
21
H
21
N
3O
4S
 
41
1.
47
 
19
6-
19
8 
60
 
10
.2
1 
10
.1
7 
11
l 
4-
F-
C
6H
4-
 
4-
O
C
H
3-
C
6H
4-
 
C
20
H
18
FN
3O
3S
 
39
9.
43
 
17
4-
17
6 
57
 
10
.5
2 
10
.4
8 
 So
lv
en
t s
ys
te
m
 : 
C
hl
or
of
or
m
 : 
m
et
ha
no
l (
8:
2)
Studies on tetrahydropyri......
Tetrahydropyri.....
197
TA
B
L
E
-1
1b
 : 
A
N
T
IM
IC
R
O
B
IA
L 
A
C
T
IV
IT
IE
S 
O
F 
N
-(
4-
C
H
L
O
R
O
/M
E
T
H
O
X
Y
PH
E
N
Y
L
)-
3-
FO
R
M
Y
L
-6
-M
E
T
H
Y
L
-4
-A
R
Y
L
-2
-
T
H
IO
X
O
-1
,2
,3
,4
-T
E
T
R
A
H
Y
D
R
O
PY
R
IM
ID
IN
E
-5
-C
A
R
B
O
X
A
M
ID
E
S.
.rS
.o
N
ytivitc
Alairetcabitn
A
ytivitc
Alagnufitn
A
suerua.S
sidi
mredipe.S
iloc.
E
asonigurea.P
regin.
A
a11
21
C)06.0(
1
C)75.0(,
2
C)66.0(
3
C)06.0(,
4
02 C)38.0(
1
C)38.0(,
2
C)71.1(
3
C)11.1(,
4
80 C)63.0(
1
C)23.0(,
2
C)33.0(
3
C)44.0(,
4
61
C)67.0(
1
C)46.0(,
2
C)46.0(
3
C)60.1(,
4
41
C)85.0(
5
b11
11
C)55.0(
1
C)25.0(,
2
C)16.0(
3
C)55.0(,
4
51
C)26.0(
1
C)26.0(,
2
C)88.0(
3
C)38.0(,
4
21
C)45.0(
1
C)84.0(,
2
C)05.0(
3
C)66.0(,
4
71 C)08.0(
1
C)86.0(,
2
C)86.0(
3
C)31.1(,
4
61
C)66.0(
5
c11
81
C)09.0(
1
C)58.0(,
2
C)00.1(
3
C)09.0(,
4
90 C)73.0(
1
C)73.0(,
2
C)25.0(
3
C)05.0(,
4
81
C)18.0(
1
C)27.0(,
2
C)57.0(
3
C)00.1(,
4
41
C)66.0(
1
C)65.0(,
2
C)65.0(
3
C)39.0(,
4
21
C)05.0(
5
d11
51
C)57.0(
1
C)17.0(,
2
C)38.0(
3
C)57.0(,
4
31
C)45.0(
1
C)45.0(,
2
C)67.0(
3
C)27.0(,
4
61
C)27.0(
1
C)46.0(,
2
C)66.0(
3
C)88.0(,
4
91
C)09.0(
1
C)67.0(,
2
C)67.0(
3
C)62.1(,
4
71
C)07.0(
5
e11
31
C)56.0(
1
C)26.0(,
2
C)27.0(
3
C)56.0(,
4
01
C)14.0(
1
C)14.0(,
2
C)85.0(
3
C)55.0(,
4
71 C)77.0(
1
C)86.0(,
2
C)07.0(
3
C)49.0(,
4
12 C)00.1(
1
C)48.0(,
2
C)48.0(
3
C)04.1(,
4
81
C)57.0(
5
f11
61
C)08.0(
1
C)67.0(,
2
C)88.0(
3
C)08.0(,
4
51
C)26.0(
1
C)26.0(,
2
C)88.0(
3
C)38.0(,
4
31
C)95.0(
1
C)25.0(,
2
C)45.0(
3
C)27.0(,
4
11
C)25.0(
1
C)44.0(,
2
C)44.0(
3
C)37.0(,
4
32
C)59.0(
5
Studies on tetrahydropyri......
Tetrahydropyri.....
198
g11
61
C)08.0(
1
C)67.0(,
2
C)88.0(
3
C)08.0(,
4
81
C)57.0(
1
C)57.0(,
2
C)50.1(
3
C)00.1(,
4
90
C)04.0(
1
C)63.0(,
2
C)73.0(
3
C)05.0(,
4
41
C)66.0(
1
C)65.0(,
2
C)65.0(
3
C)39.0(,
4
61
C)66.0(
5
h11
51
C)57.0(
1
C)17.0(,
2
C)38.0(
3
C)57.0(,
4
12
C)78.0(
1
C)78.0(,
2
C)32.1(
3
C)61.1(,
4
81
C)18.0(
1
C)27.0(,
2
C)57.0(
3
C)00.1(,
4
80
C)83.0(
1
C)23.0(,
2
C)23.0(
3
C)35.0(,
4
01
C)14.0(
5
i11
01
C)05.0(
1
C)74.0(,
2
C)55.0(
3
C)05.0(,
4
11
C)54.0(
1
C)54.0(,
2
C)46.0(
3
C)16.0(,
4
01
C)54.0(
1
C)04.0(,
2
C)14.0(
3
C)55.0(,
4
12
C)00.1(
1
C)48.0(,
2
C)48.0(
3
C)04.1(,
4
80
C)33.0(
5
j11
80
C)04.0(
1
C)83.0(,
2
C)44.0(
3
C)04.0(,
4
21
C)05.0(
1
C)05.0(,
2
C)07.0(
3
C)66.0(,
4
31
C)95.0(
1
C)25.0(,
2
C)45.0(
3
C)27.0(,
4
71
C)08.0(
1
C)86.0(,
2
C)86.0(
3
C)31.1(,
4
21
C)05.0(
5
k11
91
C)59.0(
1
C)09.0(,
2
C)50.1(
3
C)59.0(,
4
41
C)85.0(
1
C)85.0(,
2
C)28.0(
3
C)77.0(,
4
21
C)45.0(
1
C)84.0(,
2
C)05.0(
3
C)66.0(,
4
11
C)25.0(
1
C)44.0(,
2
C)44.0(
3
C)37.0(,
4
91
C)97.0(
5
l11
02
C)00.1(
1
C)59.0(,
2
C)11.1(
3
C)00.1(,
4
61
C)66.0(
1
C)66.0(,
2
C)49.0(
3
C)88.0(,
4
71
C)77.0(
1
C)86.0(,
2
C)07.0(
3
C)49.0(,
4
02
C)59.0(
1
C)08.0(,
2
C)08.0(
3
C)33.1(,
4
32
C)59.0(
5
C
1
02
42
22
12
00
C
2
12
42
52
52
00
C
3
81
71
42
52
00
C
4
02
81
81
51
00
C
5
00
00
00
00
42
A
ct
iv
ity
 in
de
x =
 In
hi
bi
tio
n z
on
e o
f t
he
 sa
m
pl
e /
 In
hi
bi
tio
n z
on
e o
f t
he
 st
an
da
rd
Fo
r a
nt
ib
ac
te
ria
l a
ct
iv
ity
: C
1 =
 A
m
ox
ic
ill
in
, C
2 =
 C
ip
ro
flo
xa
ci
n,
 C
3 =
 C
ep
ha
le
xi
n,
 C
4 =
 E
ry
th
ro
m
yc
in
.
Fo
r a
nt
ifu
ng
al 
ac
tiv
ity
: C
5 =
 G
re
se
of
ul
vi
n.
Studies on tetrahydropyri......
Tetrahydropyri.....
199
SECTION-III
SYNTHESIS AND BIOLOGICAL SCREENING 3-ACETYL-N-(4-METHOXY/
CHLOROPHENYL)-6-METHYL-4-ARYL-2-THIOXO-1,2,3,4-TETRAH-
YDROPYRIMIDINE-5-CARBOXAMIDES
Much interest have been focused around dihydropyrimidinthione derivatives be-
cause of their wide variety of pharmacological properties and industrial applications. In
view of these findings and achieve to better drug potency, we have synthesized 3-acetyl-
N-(4-chloro/methoxyphenyl)-6-methyl-4-aryl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-
carboxamide of Type-(XII) by the acetylation of N-(4-chloro/methoxyphenyl)-6-me-
thyl-4-(3-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamides.
R = Aryl
R'
NH N
N
H
O
SCH3
R
CH3
O
R' = Cl, OCH3 Type - XII
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry.
ll the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of synthesized compounds were compared with standard drugs.
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R = Aryl
R'
N N
N
H
O
SCH3
R
CH3
O
R' = Cl, OCH3
R'
N NH
N
H
O
SCH3
R
(CH3CO)2O
R'
N
O
CH3 O
NH2
NH2 S
+
O H
R
H
+
Ethanol
REACTION SCHEME
H
H
H
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IR SPECTRAL STUDY OF 3-ACETYL-N-(4-CHLOROPHENYL)-6-METHYL-
4 - P H E N Y L - 2 - T H I O X O - 1 , 2 , 3 , 4 - T E T R A H Y D R O P Y R I M I D I N E - 5 -
CARBOXAMIDE.
 
Type 
 
 
Vibration 
Mode 
       
              Frequency in cm-1      
         Observed             Reported    
 
Alkane 
-CH3 
 
 
Aromatic 
 
 
 
Pyrimidine  moity 
 
Amine 
 
Carbonyl (ketone) 
Amide 
Halide 
 
C-H str. (asym.) 
C-H str. (sym.) 
C-H i.p. def. (asym.) 
C-H o.o.p. def. (asym.) 
C-H str. 
C=C str. 
C-H i.p. (def). 
C-H o.o.p. (def.) 
C=C str. 
C-H i.p. (def). 
-NH i.p. (def.) 
C-N str. 
-C=O str. 
 -C=O str. 
C-Cl str. 
 
2935 
2831 
1435 
1363 
3003 
1494 
1039 
825 
1520 
1116 
1668 
1330 
1714 
1683 
786 
 
2975-2950 
2880-2860 
1470-1435 
1390-1370 
3090-3030 
1520-1480 
1070-1000 
835-810 
1580-1520 
1125-1090 
1650-1580 
1360-1310 
1700-1680 
1690-1660 
800-750 
 
Instrument : SHIMADZU FTIR 8400 Spectrophotometer; Frequency range:
4000-400 cm-1 (DRS).
 
Cl
N
N
H
O
H3C S
N CH3
O
H
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NMR SPECTRAL STUDY OF 3-ACETYL-N-(4-CHLOROPHENYL)-6-METHYL-
4 - P H E N Y L - 2 - T H I O X O - 1 , 2 , 3 , 4 - T E T R A H Y D R O P Y R I M I D I N E - 5 -
CARBOXAMIDE.
 
Instrumental Standard : TMS; Solvent: DMSO-d6; Instrument : BRUKER
Spectrometer (400 MHz).
 
Signal 
No. 
 
 
Signal Position 
(δ ppm) 
 
 
Relative No. 
of protons 
 
 
Multiplicity 
 
 
Inference 
 
 
1 
2 
3 
4 
5 
6 
7 
 
2.25 
2.39 
2.73 
2.76 
11.16 
7.35-7.21 
7.65 
 
1H 
3H 
3H 
1H 
1H 
7H 
2H 
 
singlet 
singlet 
singlet 
singlet 
singlet 
multiplate 
doublet 
 
-NH 
-CH3 
-CO-CH3 
Chiral-Ha 
-CO-NH- 
Ar-Hb,c,d,e,f,g,g’ 
Ar-Hh,h’ 
 
N
N
H
O
NH
Cl
CH3
CH3
O
S
Ha
g
g'
h
h'
b
c
d
e
f
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EXPANDED ALIPHATIC REGION
 
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING 3-ACETYL-N-(4-METHOXY/
CHLOROPHENYL)-6-METHYL-4-ARYL-2-THIOXO-1,2 ,3 ,4 -TETR-
AHYDROPYRIMIDINE-5-CARBOXAMIDES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the synthesized compounds was carried out by crystalli-
zation in appropriate solvents. TLC was carried out on silicagel-G as stationary phase.
Chloroform : methanol (8:2) was used as a mobile phase.
[A] Preparation of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide.
See, Part-VIII, Section-II[A].
[B] Preparation of 3-acetyl-N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-
thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
To a solution of N-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide (4.02 gm, 0.01 mole) in acetic an-hydride
(10 ml), was refluxed for 2 hr. The seperated product was filtered off and washed with
water and crystallized from ethanol as crystalline powder. Yield 54%, m.p. 178-180 0C;
(C20H17ClN4O4S; required: C, 53.99; H, 3.85; N, 12.59%; found: C, 53.94; H, 3.80;
N, 12.55%).
Similarly, other 3-acetyl-N-(4-chloro/methoxyphenyl)-6-methyl-4-aryl-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamides were prepared. The physical constants
are recorded in Table-12a.
[C] Biological screening of 3-acetyl-N-(4-chloro/methoxyphenyl)-6-methyl-4-
aryl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
Antimicrobial testing was carried out as described in Part-I, Section-I[C]. The
zones of inhibition of test solution are reported in Table-12b.
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INTRODUCTION
Biginelli reaction is not only important to synthesize analogs of DHPM ring using
different building block as potent bioactive heterocycles, but also various scaffolds can
be synthesized from this heterocyclic scaffold.
Tetrahydro/dihydropyrimidine-2-thiones are the key intermediate for the synthesis
of fused pyrimidines. They have become of considerable interest during the last forty
years1-12. Many of these compounds have proved to be active anticancer 5-10, antipyretic
and antiinflammatory agents,8-12 calcium antagonist,13-15 analgesic,16 antitumor,17,18
antidepresant,19 antibacterial and antifungal 20-22 agents.
The parent ring systems of known thiazolopyrimidine derivatives are shown in
structures 1-4.
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SYNTHETIC ASPECT
The following routs have been employed for the synthesis of thiazolopyrimidines.
 Azole Approaches
Starting from the thiazole ring and subsequent construction of the pyrimidine ring
in the terminal step.
1. Thiazolo [3,2-a]pyrimidine (7) was prepared in 30% yield by the reaction of 2-
aminothiazole (5) with ethyl cyanoacetate (6) in a sodium ethoxide/ethanol mixture
or using polyphosphoric acid 23 or acetic acid.24,25
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2. However, oxothiazolopyrimidine (9) was obtained upon treatment with
phosphorous pentoxide and methanesulfonic acid (8).23
3. The reaction of (5) with ethyl acetoacetate (10) at 140–150 0C resulted in the
formation of (11) that was then converted to the Z-isomer upon heating at
250 0C and cyclized to give (12).26
4. 2-Aminothiazole (5) cyclized with acetylacetone (13) at 100 0C, in the presence
of methane sulfonicacid-phosphorus pentoxide or formic acid–phosphorus
pentoxide, followed by treatment with 70% perchloric acid, to give the
thiazolopyrimidin-4-ium salt (14).27
5. The ester (16) was obtained from 2-aminothiazole (5) with an excess of methyl
methanetricarboxylate (15) in 61% yield.28
6. Cyclocondensation of (5) with diethyl ethoxymethylene malonate (17) in acetic
acid followed by hydrolysis of the ester (18) gave (19).29-30
7. Similarly, 2-aminothiazole (5) reacted with (20) in ethanol to give (21).31
8. Stanovink et al.32-36 reported the synthesis of a series of thiazolopyrimidine
derivatives upon reacting 2-aminothiazole with a variety of different reagents.
Thus, dimethylaminobut-2-enoate (or pentenoate), (22), reacted with 5 to give
thiazolopyrimidines (23). (Chart 1).
9. The reaction of 2-aminothiazole (5) with 2-hydropolyfluoroalk-2-enoate (24) in
basic medium gave two isomers, 7-oxo (25) and its isomeric 5-oxo (26). The
structure of both (25) and (26) was established through 1H NMR, 19F NMR and
mass spectra.37
10. 2-Aminothiazole derivatives (5), (R1¼H, CO2Et; R2¼Ph, aryl, Me), reacted with
the acetylenic derivative (27) and ester derivative (28) in ethanol and
polyphosphoric acid, respectively, to give the isomeric oxothiazolopyrimidine
derivatives (29) and (30), in 5–32% and 8–97% yield, respectively.38
11. Condensation of 2-aminothiazole (5) in absolute ethanol with the sodium salt of
ethyl oximinocyanoacetate (31) gave after acidification (pH 6) with diluted
hydrochloric acid, the nitroso derivative (32) in 92% yield.39
12. Treatment of the 2-aminothiazaole derivatives (5) with the hydrazone derivatives
(33) gave the oxothiazolo [3,2-a] pyrimidine derivatives (34).40
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13. Compound (37) was prepared in 70–95% yield by thermal (160 0C) condensation
of  ary laminobis th iazole  (35)  wi th  two equivalents  of  b is (2 ,4 ,6-
trichlorophenyl)methyl malonate (36).41(Chart 2).
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Azine Approaches
Starting from pyrimidine ring and subsequent construction of the thiazole in the
terminal step.
Pyrmidinethione derivatives (37-39) were alkylated with monochloroacetic acid
or chloroacetyl chloride and then cyclized to give thiazolopyrimidine derivatives.42-56
Thus, pyrimidinethione (37) reacted with (40) or (41) in DMF 42 or in an acetic anhydride/
pyridine mixture 44, 46 to gave thiazolo-pyrimidines (42) and (43). Alkylation with (40) in
the presence of an aromatic aldehyde 42-44, 47, 49-52, 54 gave the ylidene derivatives (44).
Similarly, pyrimidinethione derivatives (38) and (39) reacted with monochloroacetic acid
in acetic acid/acetic anhydride/sodium acetate mixture 47,48 or with chloroacetyl chloride
in dry dioxane to give the corresponding thiazolopyrimidines. Chart-3 summarizes the
pyrimidine-thione derivatives (37-39) used in the synthesis of various thiazolopyrimidines.
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The Hantzsch-type condensation of dihydropyrimidines (39) with a substituted
2-bromophenylacetaldehyde (45) led to the thiazolopyrimidine derivatives (46).57,58
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Thiazolo[3,2-a]pyrimidine derivatives (48) were prepared by refluxing
pyrimidinethione derivative (38) with phenacyl bromide (47) in glacial acetic acid.59-61
NH
N
H
R3
R
4
S
R
2
R
1
38
+ PhCOCH2Br AcOH N
N
R
3
R
4
S
R
2
R
1
Ph
48
47
Chart-3
Thiazolopyri.....
Studies on tetrahydropyri..... 217
Reaction of pyrimidinethiones (37) with 1,2-dibromoethane (49) gave the
oxothiazolopyrimidine derivatives (50) in the presence of DMF/K2CO3 at 70–80 
0C.62-65
NH
N
H
O
R
1
R
2
S
37
BrCH2CH2Br
49
K2CO3/DMF
N
N
O
R
1
R
2
S
50
Retro Diels-Alder reaction
Both azole and azine approaches were considered as major methods for synthesis
of the thiazolopyrimidines. Whereas, the retro Diels-Alder reaction was considered a
minor method. Other reported methods include: (i) cyclization of propargylthiopyrimidines
in the presence of Pd (II) salts, (ii) metabolism of a N-allylpyrimidine and (iii) reaction
of thiazole derivative with isocyanates.
THERAPEUTIC IMPORTANCE
Thiazolo[3,2-a]pyrimidines have generated recent interest due to their interesting
biological and pharmaceutical activities. Thus, these ring systems have following significant
activities.
Various derivatives of thiazolo[3,2-a]pyrimidine (51) have been synthesized by
B. Tozkoparan et al.66 and tested for their anti-inflammatory activities at the 100 mg/kg
dose level compared with indomethacin. Krzysztof Danel and co-workers67 have been
synthesized substituted 2,3-dihydro-7H-thiazolo[3,2-a]pyrimidin-7-ones and considered
as annulated analogues of HEPT. 2,3-Dihydro-5-[(3,5-dimethylphenyl)methyl]-3-
ethoxy-6-ethyl-7H-thiazolo[3,2-a]pyrimidin-7-one (52) were found most active against
HIV-1.
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Antimicrobial activity of thiazolo[3,2-a]pyrimidine (52) and (53) have been
screened by H. M. Sayed et al.68 against various gram positive, gram negative pathogens
and fungi.
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Thus interesting biological activities of a novel heterocycle like thiazolopyrimidines
have stimulated considerable research work in recent years leading to the synthetic utility
of the derivatives of this ring system. In our search for new potential antimicrobial
compounds, the reaction series of dihydropyrimidines with different arylaldehyde under
proper conditions has been investigated and the pharmacological profile of the compounds
have been studied and described as under.
SECTION-I  :  SYNTHESIS AND BIOLOGICAL SCREENING OF
2-ARYLIDENE-N-(4-CHLORO/METHOXEPHENYL)-3,5-DIHYDRO-7-
METHYL-3-OXO-5-PHENYL-2H-THIAZOLO[3,2-a ]PYRIMIDINE-6-
CARBOXAMIDES
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SECTION-I
SYNTHESIS AND BIOLOGICAL SCREENING OF 2-ARYLIDENE-N-(4-
CHLORO/METHOXEPHENYL)-3,5-DIHYDRO-7-METHYL-3-OXO-5-
PHENYL-2H-THIAZOLO[3,2-a]PYRIMIDINE-6-CARBOXAMIDES
Compounds containing pyrimidine ring are widely distributed in nature. Many of
these derivatives are reported to possess different biological activities. In view of these
report, we have synthesized 2-(arylidene)-N-(4-chloro/methoxyphenyl)-3,5-dihydro-
7-methyl-3-oxo-5-phenyl-2H-thiazolo[3,2-a]pyrimidine-6-carboxamide of Type-(XIII)
by the condensation of N-(4-chloro/methoxyphenyl)-6-methyl-4-phenyl-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamides and different aryl aldehyde.
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R = Aryl R' = Cl, OCH3
H
Type-XIII
The structure elucidation of synthesized compounds has been done on the basis
of elemental analysis, infrared, 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry.
All the compounds have been evaluated for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The
biological activities of synthesized compounds were compared with standard drugs.
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IR SPECTRAL STUDY OF  2-(4-METHOXYBENZYLIDENE)-N - (4-
CHLOROPHENYL)-3,5-DIHYDRO-7-METHYL-3-OXO-5-PHENYL-2H-
THIAZOLO[3,2-a]PYRIMIDINE-6-CARBOXAMIDE.
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NMR SPECTRAL STUDY OF 2-(4-METHOXYBENZYLIDENE)-N-(4-
CHLOROPHENYL)-3,5-DIHYDRO-7-METHYL-3-OXO-5-PHENYL-2H-
THIAZOLO [3,2-a]PYRIMIDINE-6-CARBOXAMIDE.
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL SCREENING OF 2-ARYLIDENE-N-(4-
CHLORO/METHOXEPHENYL)-3,5-DIHYDRO-7-METHYL-3-OXO-5-
PHENYL-2H-THIAZOLO[3,2-a]PYRIMIDINE-6-CARBOXAMIDES
Melting points of all the synthesized compounds were taken in open capillary
system. The purification of all the compounds was carried out by crystallization in
appropriate solvents. TLC was carried out on silicagel-G as stationary phase. Ethyl
acetate: Hexane (5:5) was used as a mobile phase.
[A] Preparation of N-(4-chlorophenyl)-6-methyl-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamides.
See, Part-VIII, Section-II[A].
[B] Preparation of 2-(4-methoxybenzylidene)-N-(4-chlorophenyl)-3,5-dihydro-
7-methyl-3-oxo-5-phenyl-2H-thiazolo [3,2-a]pyrimidine-6-carboxamide.
A mixture of N-(4-chlorophenyl)-6-methyl-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide (3.57 gm, 0.01 mole), monochloroacetic acid (1.41
gm, 0.015 mole), anhydrous sodium acetate (2 gm), glacial acetic acid (20 ml), acetic
anhydride (15 ml) and p-methoxybenzaldehyde (1.36 gm, 0.01 mole) were heated to
reflux for 3-4 hr. The reaction mixture was cooled to room temperature and poured on
to crushed ice with vigorous stirring. The precipitated solid was filtered under suction,
washed with cold water and isolate the product. Yield 48%, m. p. 220-222 0C;
(C28H22ClN3O3S; required : C, 65.17; H, 4.30; N, 8.14%; found : C, 65.14; H, 4.24;
N, 8.09%).
Similarly, other  2-(4-methoxybenzylidine)-N-(4-chlorophenyl)-3,5-dihydro-7-
methyl-3-oxo-5-aryl-2H-thiazolo[3,2-a]pyrimidine-6-carboxamides were prepared. The
physical constants are recorded in Table-13a.
[C] Biological screening of 2-(arylidene)-N-(4-chlorophenyl)-3,5-dihydro-7-
methyl-3-oxo-5-phenyl-2H-thiazolo [3,2-a]pyrimidine-6-carboxamides.
Antimicrobial testing were carried out as described in Part-I Section-I[C]. The
zones of inhibition of test solutions are recorded in Table-13b.
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